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Table 2. Classification by the geographical origin of samples

Geographical origin

Domestic Imported Total
Herbal
Medicines No. of Sample No. of Sample No. of Sample
Saposhnikoviae Radix 39 36 75
Bupleuri Radix 28 42 70
Cnidii Rhizoma 42 40 82
Astragali Radix 40 40 80
Total 149 158 307
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Fig. 1. X-ray fluorescence process of atom.
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Table 4. Macromineral contents® of Saposhnikoviae Radix

(%, dry base)

Domestic P S K Ca |Imported P S K Ca
k1 1146 849 6095 19.11 sl 522 996 41.01 43.81
k2 1196 10.00 58.16 19.88 s2 993 2740 4513 1754
k3 1244 593 6340 18.22 s3 979 25.05 4797 17.19
k4 1534 10.08 55.28 19.31 s4 10.13 2693 4513 17.81
k5 1526 897 56.83 18.94 s5 9.83 2518 47.32 17.67
k6 1580 9.63 5448 20.09 s6 10.21 2628 4614 17.37
k7 11.84 585 60.05 22.26 s7 13.45 13,50 53.54 19.52
k8 1187 575 63.03 19.34 s8 820 20.66 5441 16.73
k9 13.60 8.38 59.67 18.35 s9 8.89 2549 4582 19.79

k10 13.06 567 62.77 18.50 s10 1017 2290 49.78 17.15
k11 1296 6.51 59.62 2091 s11 9.84 2616 4523 18.77
k12 15.04 923 56.39 19.34 s12 13.80 1391 53.18 19.11
k13 16.27 9.68 55.09 18.97 s13 8.05 20.09 56.25 15.61
k14 1511 9.86 56.04 18.99 s14 9.82 2621 4639 17.58
k15 12.68 624 6053 20.55 s15 896 20.07 54.92 16.04
k16 1215 6.65 6019 21.01 s16 10.16 28.18 4535 16.31
k17 12.79 619 5997 21.05 s17 845 2024 5462 16.70
k18 12.73  6.58 6027 20.43 s18 9.67 2955 4623 14.55
k19 1299 6.60 60.61 19.79 s19 10.04 14.08 5742 18.46
k20 1443 856 5852 18.50 s20 10.15 2811 4539 16.36
k21 1086 6.03 63.73 19.38 s21 11.11 1815 5359 17.16
k22 1095 6.50 6279 19.77 s22 884 1934 5457 17.26
k23 13.80 757 6031 18.32 s23 1017 24.67 4713 18.03
k24 12.73  6.73 60.88 19.67 s24 10.14 2620 4586 17.79
k25 6.17 6.05 6395 2383 s25 10.18 26.85 44.66 18.31
k26 1250 627 6125 19.98 $26 872 19.82 5445 17.00
k27 12.78 6.74 60.51 19.97 s27 8.63 1932 5526 16.79
k28 13.33 12.74 55.86 18.07 s28 879 735 5546 2840
k29 1151 11.00 59.20 18.29 s29 1253 13.14 55.88 18.45
k30 13.19 1143 57.04 18.34 s30 400 1614 39.12 40.74
k31 13.34 920 5954 1792 s31 10.60 2218 5097 16.25
k32 9.75 591 65.30 19.04 s32 7.66 2253 4834 21.47
k33 1413 7.06 5752 21.28 s33 12.24 1834 51.74 17.68
k34 13.85 6.85 5912 20.19 s34 10.61 1442 5655 1842
k35 855 543 67.16 18.87 s35 9.80 1294 58.28 18.98
k36 1192 575 63.72 18.61 s36 11.30 1232 57.36 19.02
k37 1344 6.69 6018 19.70

k38 791 453 6782 19.74

k39 13.80 552 6029 20.38

* Mean
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Table 5. Macromineral contents® of Bupleuri Radix

(%, dry base)

Domestic P S K Ca |Imported P S K Ca
k1 506 1190 4729 35.63 sl 314 1896 3752 40.38
k2 12.80 865 4315 35.40 s2 4.07 14.08 46.02 35.83
k3 10.27 579 50.00 33.94 s3 416 1532 4586 34.66
k4 925 6.04 4635 38.36 s4 426 14.03 4620 35.51
k5 836 541 5147 34.76 s5 3.70 1594 4297 3740
k6 1136  6.02 53.65 2897 s6 463 6.79 4659 41.98
k7 505 6.88 46.65 4142 s7 3.73 19.07 4446 32.74
k8 801 486 5323 33.90 s8 482 552 48.66 40.99
k9 10.60 533 59.81 24.25 s9 487 579 4858 40.77

k10 1143 612 5814 24.30 s10 450 554 4820 41.76
k11 6.34 468 5215 36.83 s11 427 1412 45.02 36.58
k12 6.67 484 4912 39.37 s12 548 549 46.05 4297
k13 8.69 526 51.66 34.39 s13 554 541 4725 41.80
k14 768 487 5256 34.89 s14 523 11.78 46.38 36.60
k15 1412 8.04 51.07 26.77 s15 527 8.08 4820 38.45
k16 984 558 5269 31.89 s16 592 827 46.16 39.65
k17 12.01 752 40.79 39.68 s17 580 831 4547 4042
k18 929 584 46.78 38.09 s18 566 7.68 4481 41.85
k19 6.67 455 56.87 3191 s19 403 480 41.71 4946
k20 539 3.74 5052 40.35 520 448 953 4476 41.24
k21 869 515 51.08 35.08 s21 4.05 1859 4413 33.24
k22 767 12.68 53.63 26.02 s22 242 1613 3520 46.25
k23 1412 1017 4950 26.21 s23 435 1386 4521 36.58
k24 1191 566 5145 30.98 s24 520 7.74 4761 39.46
k25 745 588 4619 4049 s25 515 750 4511 42.24
k26 775 537 4596 4091 526 520 735 4736 40.08
k27 644 650 47.07 39.99 s27 525 751 4590 41.35
k28 6.71 652 4610 40.67 $28 525 16.71 3691 41.14
s29 521 1528 35.75 43.75
s30 276 1958 4012 3754
s31 249 1293 31.68 5291
$32 448 1513 4596 3443
s33 543 6.05 4614 4238
s34 241 30.06 3657 30.96
835 240 3086 3711 29.63
$36 244 1557 3420 47.80
s37 649 897 4480 39.73
$38 218 1297 3293 5191
s39 3.70 1581 4257 3792
540 434 823 4795 3947
s41 431 539 46.75 4355
s42 356 1398 4190 40.56
* Mean
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Table 6. Macromineral contents® of Cnidii Rhizoma (%, dry base)

Domestic P S K Ca |Imported P S K Ca

k1 11.75 18.47 44.87 2490 sl 1041 1033 5554 2371

k2 8.68 619 6773 1740 s2 1091 10.54 54.19 24.36

k3 875 615 6716 1794 s3 11.62 13.60 55.75 19.02

k4 861 6.65 67.01 17.73 s4 1141 1324 54.82 20.53

k5 879 6.83 6625 1813 s5 11.24 1321 5446 21.09

k6 9.05 650 66.66 17.78 s6 11.39 14.03 5041 24.18

k7 765 630 67.70 18.36 s7 9.86 1294 48.58 28.62

k8 874 625 6770 1731 s8 12.73 14.67 5216 20.44

k9 870 649 65.00 19.81 s9 934 1344 4687 30.35
k10 841 6.77 65.85 18.97 s10 1141 16.08 52.80 19.72
k11 930 744 6396 1931 s11 1031 13.51 50.24 25.94
k12 819 726 6721 1734 s12 1141 1352 53.80 21.27
k13 10.10 819 62.09 19.63 s13 10.83 14.03 48.26 26.89
k14 787 641 6590 19.83 s14 10.02 1218 4897 28.83
k15 9.61 698 6529 18.12 s15 1047 1273 5513 21.68
k16 974 770 62.01 20.56 s16 1022 13.76 54.27 21.76
k17 932 6.63 6611 1794 s17 13.39 1592 4691 23.78
k18 9.08 6.80 67.77 1635 s18 10.75 13.75 5349 22.02
k19 854 6.76 68.00 16.70 s19 9.75 1472 48.12 2741
k20 8.65 686 6697 17.52 s20 10.88 14.21 5235 22.56
k21 8.60 740 6626 17.73 s21 10.73 1421 46.72 28.35
k22 8.07 6,57 6551 19.84 s22 11.23 16.47 46.55 25.75
k23 887 690 67.85 16.38 s23 11.87 15.83 50.34 21.96
k24 787 643 6854 17.16 s24 10.23 14.76 48.76 26.25
k25 977 694 6416 19.14 s25 11.28 13.19 49.72 2581
k26 873 832 6259 20.36 s26 10.84 1297 54.77 2142
k27 847 564 6814 17.75 s27 11.78 13.82 5329 21.11
k28 805 649 6654 1892 s28 10.75 1336 54.24 21.65
k29 847 645 66.16 1892 s29 12.22 1430 5295 20.53
k30 774 702 6746 17.78 s30 11.79 15.08 5228 20.85
k31 894 711 67.72 16.23 s31 1097 13.72 5342 21.89
k32 9.60 699 6570 17.72 s32 956 1298 4771 29.76
k33 857 690 6520 19.34 s33 10.98 1434 47.62 27.06
k34 701 652 6952 16.95 s34 12.08 12.76 5279 22.37
k35 8.05 6.81 6748 17.66 s35 11.54 14.64 53.03 20.79
k36 824 6.08 68.77 1691 s36 991 1056 5448 25.04
k37 915 745 63.06 20.33 s37 9.78 13.71 46.52 2998
k38 956 621 6461 19.61 s38 12.04 15.68 52.73 19.55
k39 656 543 7146 16.55 s39 1255 1537 4933 2274
k40 826 7.87 6534 1854 s40 1142 1323 54.87 2047
k41 863 592 6796 1749
k42 921 6.80 67.09 16.90

4 Mean
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Table 7. Macromineral contents® of Astragali Radix (%, dry base)

Domestic P S K Ca |Imported P S K Ca

k1 13.86 18.06 57.45 10.62 sl 10.68 21.84 54.86 12.62
k2 13.63 1717 5816 11.03 s2 18.78 15.66 51.64 13.92
k3 16.66 16.64 56.08 10.61 s3 12.87 2820 40.24 18.69
k4 1219 1552 5397 1832 s4 1191 3558 4260 9.90
k5 16.06 16.47 5592 11.55 sb 18.13 15.27 50.70 15.90
k6 1742 1951 5237 10.70 s6 18.18 1511 51.16 15.55
k7 1456 1731 5721 1092 s7 1855 1539 51.12 1494
k8 1414 1649 5844 10.93 s8 10.50 35.60 41.75 12.15
k9 1528 1237 58.82 13.53 s9 11.30 39.86 37.02 11.82
k10 17.15 20.68 5238 9.80 s10 1743 1420 5234 16.03
k11 1456 18.86 51.85 14.73 s11 1644 16.83 5191 14.83
k12 1496 16.81 5797 10.26 s12 17.74 15.05 49.12 18.08
k13 18.93 1454 58.13 8.40 s13 11.99 3276 38.36 16.89
k14 1597 16.52 5716 10.35 s14 10.89 34.62 34.02 2046
k15 16.95 1583 56.29 10.92 s15 10.87 3734 4121 10.58
k16 2043 1490 5598 8.69 s16 16.10 14.62 55.52 13.76
k17 1993 1492 56.25 8.90 s17 19.09 16.55 50.77 13.58
k18 1945 1556 50.76 14.23 s18 11.54 39.79 38.01 10.65
k19 1298 16.05 60.62 10.35 s19 11.59 35.85 41.84 10.72
k20 16.07 17.09 53.16 13.68 s20 11.70 37.73 39.74 10.83
k21 11.88 39.00 38.53 10.60 s21 17.50 1528 4895 18.28
k22 1528 21.00 5211 11.61 s22 17.00 1512 4933 18.55
k23 1542 20.06 5190 12.62 s23 16.94 1498 48.78 19.29
k24 16.27 20.22 51.27 1224 s24 16.80 14.74 4858 19.88
k25 1552 21.27 50.03 13.18 s25 1711 1648 4849 1792
k26 1547 20.52 51.89 1212 s26 14.05 1490 4447 26.57
k27 1547 19.22 5254 12.78 s27 12.24 33.62 42.67 11.47
k28 1444 1496 5194 18.65 s28 12.07 36.50 37.85 13.57
k29 13.83 1397 5428 1793 s29 1216 31.57 4490 11.37
k30 21.17 820 50.34 20.28 s30 17.68 15.74 49.69 16.88
k31 1586 15,53 57.50 11.10 s31 18.67 1547 5211 13.75
k32 13.05 12.61 59.12 15.23 s32 1240 36.60 4140 9.61
k33 12.88 1548 5995 11.69 s33 12.03 2322 4045 24.30
k34 12.87 1544 5786 13.82 s34 12.36 18.73 4852 20.38
k35 17.03 1581 5495 12.20 s35 1293 2124 4316 22.67
k36 1558 2287 50.69 10.86 s36 1211 3930 38.74 9.85
k37 12.84 17.85 58.44 10.87 s37 11.07 4197 3516 11.79
k38 13.35 1599 5844 1221 s38 10.15 3794 4267 924
k39 15.39 16.88 55.71 12.02 s39 13.47 2495 4844 13.14
k40 16.18 1690 53.10 13.81 s40 13.02 3719 3820 11.59

4 Mean
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Fig. 2. X-ray fluorescence spectrum of Saposhnikoviae Radix.
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Fig. 3. X-ray fluorescence spectrum of Bupleuri Radix.
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Fig. 4. X-ray fluorescence spectrum of Cnidii Rhizoma.
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Fig. 5. X-ray fluorescence spectrum of Astragali Radix.
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Table 9. Discriminant analysis of Saposhnikoviae Radix

Classification by Case
Sample No. Actual group | Misclassified |Estimated group Probability
k1 1 1 0.5720
k2 1 1 0.5454
k3 1 1 0.5906
k4 1 1 0.9437
k5 1 1 0.7820
k6 1 1 0.8190
k7 1 1 0.9979
k8 1 1 0.7327
k9 1 1 0.9118
k10 1 1 0.5099
k11 1 1 0.8705
k12 1 1 0.9209
k13 1 1 0.7874
k14 1 1 0.8282
k15 1 1 0.9130
k16 1 1 0.9464
k17 1 1 0.6523
k18 1 1 0.9206
k19 1 1 0.7275
k20 1 1 0.7986
k21 1 1 0.9481
k22 1 1 0.7665
k23 1 1 0.7949
k24 1 1 0.9810
k25 1 1 0.1807
k26 1 1 0.8458
k27 1 1 0.8500
k28 1 1 0.3308
k29 1 1 0.3864
k30 1 1 0.4724
k31 1 1 0.8497
k32 1 1 0.9484
k33 1 1 0.6716
k34 1 1 0.7793
k35 1 1 0.6797
k36 1 1 0.7890
k37 1 1 0.7990
k38 1 1 0.7839
k39 1 1 0.5439
sl 2 2 0.8957
s2 2 2 0.1469
s3 2 2 0.3068
s4 2 2 0.1749
s5 2 2 0.2857
s6 2 2 0.2967
s7 2 * 1 0.1838
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Table 9. Continued

s8 2 2 0.9950
s9 2 2 0.2256
s10 2 2 0.7706
s11 2 2 0.2337
s12 2 * 1 0.2235
s13 2 2 0.9143
s14 2 2 0.2653
s15 2 2 0.6717
sl6 2 2 0.1211
s17 2 2 0.8785
s18 2 2 0.0935
s19 2 2 0.0920
s20 2 2 0.0842
s21 2 2 0.2473
s22 2 2 0.8702
s23 2 2 0.4697
s24 2 2 0.3331
s25 2 2 0.2125
s26 2 2 0.8992
s27 2 2 0.7799
s28 2 * 1 0.1663
529 2 * 1 0.2067
s30 2 2 0.1606
s31 2 2 0.9717
s32 2 2 0.3271
s33 2 2 0.2676
s34 2 2 0.1042
s35 2 2 0.0785
s36 2 * 1 0.1699
uk1® -1 1 0.5817
uk?2 -1 1 0.4872
uk3 -1 1 0.9178
uk4 -1 1 0.7575
uk5 -1 1 0.2189
usl -1 2 0.1236
us2 -1 2 0.2504
us3 -1 2 0.2210
us4 -1 2 0.0480
usb -1 2 0.0649
Classification by Group
Group 1 Group 2
Group 1 39 0
100.00% 0.00%
Group 2 5 31
13.89% 86.11%
Correctly Classified: 93.33%

* ukl~us5 : unknown sample
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Table 10. Discriminant analysis of Bupleuri Radix

lassification by Case
Sample No. |[Actual group| Misclassified |Estimated group Probability
k1 1 1 0.3803
k2 1 1 0.2072
k3 1 1 0.5755
k4 1 1 0.8884
k5 1 1 0.7859
ké6 1 1 0.2314
k7 1 * 2 0.5049
k8 1 1 0.7775
k9 1 1 0.1841
k10 1 1 0.1145
k11 1 1 0.2188
k12 1 1 0.1968
k13 1 1 0.9471
k14 1 1 0.6509
k15 1 1 0.0159
k16 1 1 0.7384
k17 1 1 0.4104
k18 1 1 0.8934
k19 1 1 0.4086
k20 1 * 2 0.2612
k21 1 1 0.9241
k22 1 1 0.5184
k23 1 1 0.0341
k24 1 1 0.1663
k25 1 1 0.2999
k26 1 1 0.4069
k27 1 * 2 0.1859
k28 1 1 0.1828
sl 2 2 0.2804
s2 2 2 0.9429
s3 2 2 0.9700
s4 2 2 0.9413
s5 2 2 0.6425
s6 2 2 0.6414
s7 2 2 0.7426
s8 2 2 0.4874
s9 2 2 0.5002
s10 2 2 0.6722
s11 2 2 0.9565
s12 2 2 0.3514
s13 2 2 0.3462
sl4 2 2 0.5153
s15 2 2 0.4774
sl6 2 2 0.3233
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Table 10. Continued

s17 2 2 0.3417
s18 2 2 0.4590
s19 2 2 0.8875
s20 2 2 0.8492
s21 2 2 0.7195
s22 2 2 0.1371
s23 2 2 0.9865
s24 2 2 0.5239
s25 2 2 0.5313
526 2 2 0.4132
s27 2 2 0.5537
s28 2 2 0.9736
s29 2 2 0.9155
s30 2 2 0.3003
s31 2 2 0.1160
s32 2 2 0.7769
s33 2 2 0.4806
s34 2 2 0.0772
s35 2 2 0.0954
s36 2 2 0.1485
s37 2 2 0.2034
s38 2 2 0.1207
s39 2 2 0.6056
s40 2 2 0.6882
s41 2 2 0.7458
s42 2 2 0.6700
ukl1® -1 1 0.8152
uk? -1 1 0.3553
uk3 -1 1 0.5544
uk4 -1 1 0.3790
uk5 -1 * 2 0.2270
usl -1 2 0.8935
us2 -1 2 0.4511
us3 -1 2 0.7650
us4 -1 2 0.8103
usb -1 2 0.2633
Classification by Group
Group 1 Group 2
Group 1 25 3
89.29% 10.71%
Group 2 0 42
0.00% 100.00%
Correctly Classified: 95.71%

a

ukl~usb5 : unknown sample
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Table 11. Discriminant analysis of Cnidii Rhizoma

Classification by Case
Sample No. Actual group | Misclassified |Estimated group Probability
k1 1 * 2 0.1023
k2 1 1 0.8848
k3 1 1 0.5468
k4 1 1 0.8966
k5 1 1 0.5616
ké6 1 1 0.7103
k7 1 1 0.4399
k8 1 1 0.5190
k9 1 1 0.8832
k10 1 1 0.8970
k11 1 1 0.6134
k12 1 1 0.8228
k13 1 1 0.1585
k14 1 1 0.9389
k15 1 1 0.9198
k16 1 1 0.2406
k17 1 1 0.9898
k18 1 1 0.7158
k19 1 1 0.3700
k20 1 1 0.9225
k21 1 1 0.7397
k22 1 1 0.7933
k23 1 1 0.7131
k24 1 1 0.5417
k25 1 1 0.4080
k26 1 1 0.3749
k27 1 1 0.5371
k28 1 1 0.5929
k29 1 1 0.7762
k30 1 1 0.8018
k31 1 1 0.9046
k32 1 1 0.5313
k33 1 1 0.9418
k34 1 1 0.3237
k35 1 1 0.4834
k36 1 1 0.2943
k37 1 1 0.5685
k38 1 1 0.7569
k39 1 1 0.1919
k40 1 1 0.7686
k41 1 1 0.3918
k42 1 1 0.7529
sl 2 2 0.0924
s2 2 2 0.5344
s3 2 2 0.4582
s4 2 2 0.3014
sb 2 2 0.3113
s6 2 2 0.9394
s7 2 2 0.9334
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Table 11. Continued

s8 2 2 0.4799
s9 2 2 0.7751
s10 2 2 0.7771
sl1 2 2 0.6953
s12 2 2 0.6485
s13 2 2 0.3923
sl4 2 2 0.8543
s15 2 2 0.2836
sl6 2 2 0.6795
sl7 2 2 0.0836
sl18 2 2 0.8711
s19 2 2 0.4651
s20 2 2 0.6212
s21 2 2 0.2511
s22 2 2 0.0748
s23 2 2 0.4422
s24 2 2 0.6444
s25 2 2 0.6118
s26 2 2 0.3819
s27 2 2 0.6545
s28 2 2 0.4762
s29 2 2 0.9666
s30 2 2 0.8111
s31 2 2 0.8213
s32 2 2 0.8555
s33 2 2 0.2841
s34 2 2 0.7675
s35 2 2 0.7733
s36 2 2 0.1059
s37 2 2 0.8396
s38 2 2 0.7310
s39 2 2 0.5067
s40 2 2 0.2979
ukl® -1 1 0.6696
uk?2 -1 1 0.7552
uk3 -1 1 0.7261
uk4 -1 1 0.5809
ukb -1 1 0.4365
usl -1 2 0.5729
us2 -1 2 0.3542
us3 -1 2 0.8653
us4 -1 2 0.4871
usb -1 2 0.4384
Classification by Group
Group 1 Group 2
Group 1 41 1
97.62% 2.38%
Group 2 0 40
0.00% 100.00%
Correctly Classified: 98.78%

* ukl~us5 : unknown sample
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Table 12. Discriminant analysis of Astragali Radix

Classification by Case
Sample No. Actual group | Misclassified |Fstimated group| Probability
k1 1 1 0.4543
k2 1 1 0.3713
k3 1 1 0.7158
k4 1 1 0.5456
k5 1 1 0.7920
k6 1 1 0.6754
k7 1 1 0.4574
k8 1 1 0.3703
k9 1 1 0.4825
k10 1 1 0.7884
k11 1 1 0.4227
k12 1 1 0.3656
k13 1 1 0.3300
k14 1 1 0.4965
k15 1 1 0.7211
k16 1 1 0.6993
k17 1 1 0.6288
k18 1 * 2 0.3801
k19 1 1 0.1367
k20 1 1 0.6623
k21 1 * 2 0.5085
k22 1 1 0.6774
k23 1 1 0.5659
k24 1 1 0.4816
k25 1 1 0.3133
k26 1 1 0.6007
k27 1 1 0.6674
k28 1 * 2 0.3647
k29 1 1 0.5808
k30 1 * 2 0.9624
k31 1 1 0.5008
k32 1 1 0.4844
k33 1 1 0.1965
k34 1 1 0.5653
k35 1 1 0.9902
k36 1 1 0.4799
k37 1 1 0.2954
k38 1 1 0.3821
k39 1 1 0.8055
k40 1 1 0.5609
sl 2 1 0.7196
s2 2 1 0.3213
s3 2 2 0.1855
s4 2 2 0.8904
s5 2 2 0.4263
s6 2 2 0.3768
s7 2 2 0.3373
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Table 12. Continued

s8 2 2 0.8463
s9 2 2 0.2723
s10 2 1 0.3371
s11 2 1 0.4239
s12 2 2 0.8455
s13 2 2 0.1564
s14 2 2 0.0093
s15 2 2 0.9099
s16 2 * 1 0.9851
s17 2 2 0.3316
s18 2 2 0.4303
s19 2 2 0.9353
s20 2 2 0.6083
s21 2 2 0.8205
s22 2 2 0.7353
s23 2 2 0.9383
s24 2 2 0.9853
s25 2 2 0.8444
s26 2 2 0.1607
s27 2 2 0.9651
s28 2 2 0.2299
s29 2 2 0.6447
s30 2 2 0.6335
s31 2 * 1 0.4069
s32 2 2 0.9752
s33 2 2 0.0835
s34 2 2 0.8759
s35 2 2 0.2694
s36 2 2 0.5624
s37 2 2 0.1474
s38 2 2 0.7147
s39 2 2 0.3690
s40 2 2 0.3508
uk1® -1 * 2 0.8986
uk?2 -1 1 0.8128
uk3 -1 1 0.1187
uk4 -1 1 0.1744
uk5 -1 1 0.7540
usl -1 2 0.5929
us2 -1 2 0.3605
us3 -1 2 0.0075
us4 -1 2 0.6360
usb -1 2 0.3771
Classification by Group
Group 1 Group 2
Group 1 36 4
90.00% 10.00%
Group 2 6 34
15.00% 85.00%
Correctly Classified: 87.50%

* ukl~us5 : unknown sample
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Table 13. Summary of analytical results for discriminant analyses

Geographical No. of  Discriminant results Correctly

Sample
origin Sample Domestic Imported Classified(%)
Saposhnikoviae Domestic 39 39 0
93.33
Radix Imported 36 5 31
Domestic 28 25 3
Bupleuri Radix 95.71
Imported 42 0 42
Domestic 42 41 1
Cnidii Rhizoma 98.78
Imported 40 0 40
Domestic 40 36 4
Astragali Radix 87.50
Imported 40 6 34
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ABSTRACT

Discrimination of Geographical Origin for Herbal Medicine by
Mineral Content Analysis with Energy Dispersive

X-Ray Fluorescence Spectrometer

Myeong-Sil Jeong
Department of Functional Food and Nutrition
The Graduate School of Human Environmental

Sciences Yonsei University

Macromineral content ratios of four herbal medicine samples (Saposhnikoviae
Radix, Bupleuri Radix, Cnidii Rhizoma, and Astragali Radix) were analyzed
for the discrimination of their geographical origins by using an energy-
dispersive x-ray fluorescence (EDXRF) technique. EDXRF is a rapid, non-
destructive, and multi-elemental analysis technique, which does not require
inconvenient chemical pretreatment of samples. In this work, domestic and
imported herbal medicine samples were pulverized and @ their
macrominerals, such as P, S, K, and Ca, were analyzed using EDXRF to
investigate the feasibility of this method to distinguish between domestic

and imported herbal medicines. In order to estimate the relative content
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ratios of macrominerals, the standardless fundamental parameter (SLFP)
method was used. As a result, the P and K contents of domestic
Saposhnikoviae Radix were higher than those of the imported one. On the
other hand, S content was higher in the imported one and Ca content was
similar. The P and K contents of domestic Bupleuri Radix were also higher
than those of the imported medicine, but S and Ca contents were higher in
the imported one. In the case of Cnidii Rhizoma, K content was higher in
the domestic one, but P, S and Ca contents were higher in the imported
one. The K content of Astragali Radix was higher in the domestic one, but
S and Ca contents were shown high in the imported one, and P content
was similar. For the discrimination of geographical origins, the canonical
discriminant analysis was carried out based on the estimated macromineral
content ratios of each herbal medicine. The discrimination accuracy was
93.33% (70 out of 75 samples) for Saposhnikoviae Radix, 95.71% (67 out of
70 samples) for Bupleuri Radix, 98.78% (81 out of 82 samples) for Cnidii
Rhizoma, and 87.50% (70 out of 80 samples) for Astragali Radix,
respectively. The results implied that the above method could be used to
discriminate between the domestic and imported herbal medicines as a

standard method.

Key words : EDXRF, herbal medicine, geographical origin, macromineral,

content ratio, discrimination accuracy.
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