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[ Abstract ] Objective: To elucidate the effect of sulfur fumigation on the content of chemical composition
and quality of Panacis Quinquefolii Radix, and to discuss the identification method of sulfur fumigated Panacis
Quinquefolii Radix. Method: The content changes of ginsenoside Rb,, Re, Rg, in Panacis Quinquefolii Radix
were determined by HPLC-DAD before and after sulfur fumigation. The content changes of 11 inorganic elements in
Panacis Quinquefolii Radix before and after sulfur fumigation were detected by microwave digestion method and

inductively coupled plasma emission spectrometry tandem mass spectrometry ( ICP-MS). The quality difference of
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Panacis Quinquefolii Radix before and after sulfur fumigation was qualitatively distinguished combined with the
principal component analysis. Result: Three ginsenosides were well separated and showed good linearity with R*> =
0. 999. Before sulfur fumigation, the contents of ginsenoside Rg,, Re and Rb, in Panacis Quinquefolii Radix were
(0.897 +0.045), (13.092 +0.639), (12.896 +0.430) g - kg '
contents of these three components in Panacis Quinquefolii Radix were (0.807 +0.032), (11.968 +£0.627),
(11.752 +£0.696) g - kg ™', respectively. After fumigation, the contents of inorganic elements (Cr, Mn, Co, Cu,

, respectively. After sulfur fumigation, the

As, Se, Ag, Cd, Sb, Pb and Fe) from Panacis Quinquefolii Radix increased in varying degrees. According to the
distribution results of three-dimensional (3D ) scattered points, sulfur and non-sulfur fumigation products of Panacis
Quinquefolii Radix could be effectively distinguished. Conclusion: After sulfur fumigation, the contents of
ginsenoside Re and Rb, in Panacis Quinquefolii Radix decrease significantly, but the contents of 11 inorganic

elements increase, suggesting that sulfur fumigation may have a great influence on the quality of Panacis

Quinquefolii Radix.
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Fig.1 HPLC chromatograms of Panacis Quinquefolii Radix
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Rg, [IH 7 FE4r %Ik Y =4.706 5X - 15.553 (R® =
0.999 6),Y =3.502 6X —3.688 9(R* =0.999 0),
Y =5.029 7X -3.274 9(R* =0.999 3) , £k I3 Bl 4K
K 10 ~200,10 ~200,10.5 ~210 mg-L~",
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Table 1 Standard curves,linear ranges and correlation coefficients

of 11 inorganic elements in Panacis Quinquefolii Radix

e NI 2k LOQ
R s 11 2 r
e B 2 el P

Cr Y =1339.857 8X 10 ~160.0 1.000 0 0.082

Mn Y =8097.679 6X 60 ~960. 0 0.999 9 0.213

Co Y =15 096. 490 5X 10 ~160.0 1.000 0 0.010

Cu Y =10 143.280 5X 10 ~160. 0 . 000 0 0.014

As Y=10641.166 0X 10 ~160.0 .000 0 0.354

Se Y =71.3814X 10 ~160. 0 .000 0 0.052

Ag Y =15 291. 146 2X

Cd Y =2967.197 0X 10 ~160. 0 .000 0 0.265

Sh Y =9 006.872 7X 10 ~160.0

1
1
1

10 ~160.0 1.000 0 0. 009
1
1.000 0 0.025
1

Pb Y =9 320. 886 2X 10 ~160. 0 .000 0 0.956
Fe Y =152 807. 005 2X

[E:LOQ. EH R,
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x2 AFSHMENEASERERANENTERNEET L (v 25,0=5)

Table 2 Content changes of ginsenosides and inorganic elements in Panacis Quinquefolii Radix before and after sulfur fumigation(x +s,n=5)

e THLIC %
#Hk /g-kg ™! /mg-kg !
Rg, Re Rb, Cr Mn Co Cu As Se Ag Cd Sh Pb Fe

1 0. 802 12. 182 12. 129 4.760 70.405 0.170 6. 633 0. 668 0. 084 0.045 1.450 0.035 15.935 0. 190

2 0.812 12.336 12.300 4.970 70.550 0.180 6. 740 0. 670 0. 087 0.052 1.360 0. 044 15.564 0. 180

3 0. 857 13.079 12. 176 4.678 70.600 0.175 6. 678 0. 680 0. 083 0.042 1.370 0.036 15.550 0. 240

4 0. 790 11. 833 12. 021 4.533 70.450 0.176 6. 677 0. 669 0. 084 0.036 1. 340 0.038 16. 400 0. 150

5 0.811 12. 068 12. 096 4.640 70.640 0.178 6.744 0. 680 0. 083 0.042 1.530 0. 044 16. 640 0. 140

6 0. 843 12. 833 12. 451 4.660 71.200 0.187 6. 800 0. 699 0. 095 0.047 1.610 0. 054 16. 754 0.198

7 0.813 11. 124 11.200 4.458 70.650 0.186 6. 690 0. 698 0. 083 0. 056 1.399 0.039 15. 450 0.280

8 0.781 11. 866 12. 400 4.773 71.450 0.168 6.710 0. 670 0. 088 0.041 1. 380 0.042 16. 650 0.170

9 0. 843 11.079 10. 176 4.678 70.600 0.175 6.678 0. 680 0. 083 0.042 1.370 0.036 15.550 0. 240
10 0.791 11. 833 11.022 4.533 70.450 0.176 6. 677 0. 669 0. 084 0.036 1. 340 0.038 16. 400 0. 150
11 0. 802 12. 110 12. 000 4.760 70.230 0.181 6. 633 0. 676 0. 084 0.043 1.432 0.036 15. 330 0. 186
12 0.813 12. 320 12. 300 4.870 70.400 0.180 6. 654 0. 686 0. 085 0.052 1.375 0. 045 15.223 0.185
13 0. 867 13. 100 12. 100 4.644 70.650 0.172 6. 665 0. 696 0. 084 0.062 1.370 0.034 15. 116 0.221
14 0. 780 11. 300 12. 000 4.642 70.847 0.169 6. 676 0. 606 0. 084 0. 056 1.340 0.033 15. 009 0.232
15 0. 801 12. 100 12. 000 4.584 71.057 0.176 6.717 0.616 0.093 0.052 1. 327 0.032 14. 960 0.198
16 0. 823 12.432 11. 400 4.626 71.267 0.170 6.738 0.570 0.095 0. 057 1. 309 0.031 15.550 0.210
17 0. 803 11.122 11.255 4.468 71.477 0.175 6.759 0.574 0.093 0. 046 1.392 0.039 14. 780 0. 185
18 0.721 11. 811 12. 455 4.410 71.685 0.161 6.780 0.616 0. 087 0.047 1.374 0. 049 14.610 0.152
19 0.813 11.030 10. 150 4.352 71.855 0.166 6.775 0. 656 0. 084 0.045 1.257 0. 058 14. 540 0.134
20 0.771 11. 810 11. 400 4.394 71.107 0.177 6. 860 0. 655 0. 080 0.036 1. 339 0.047 14. 467 0.237
21 0. 826 12.238 12.229 3.092 70.055 0.159 6. 506 0.416 0.076 0.022 0. 883 0. 029 11. 864 0.110
22 0.963 14. 011 12.511 3.011 70.056 0.163 6. 506 0. 450 0.079 0.023 0. 899 0.036 12. 400 0.115
23 0. 829 12. 581 12. 461 3.100 70.070 0.158 6. 405 0.415 0. 068 0.021 0.879 0.032 13.001 0.105
24 0.983 13. 269 13.213 3.110 70.032 0.165 6. 345 0. 480 0.074 0.024 0. 880 0.025 13.559 0.105
25 0.851 12. 368 12.512 3.023 70.056 0.159 6. 604 0. 466 0.079 0.025 0.932 0.027 12. 127 0.103
26 0.912 12.748 12. 966 3.056 70.047 0.162 6. 497 0.484 0.076 0.025 0.918 0. 025 13. 696 0. 100
27 0.919 12. 700 13.093 3.052 70.045 0.154 6. 420 0.497 0.076 0.026 0. 862 0.026 12. 264 0. 150
28 0.923 12. 650 13.220 3.048 70.043 0.162 6.323 0.510 0.076 0.027 0. 834 0.027 13. 833 0.113
29 0.932 12. 604 13. 350 3.032 70.041 0. 162 6.231 0.503 0.076 0.026 0. 900 0.025 12. 401 0. 125
30 0. 940 12. 555 13.474 3.050 70.038 0.152 6.539 0.506 0.076 0.027 0. 850 0.029 11. 966 0.099
31 0. 832 12. 430 12. 310 3.110 69.135 0.154 6.510 0.434 0.073 0.022 0. 854 0.025 11.833 0.120
32 0.932 14. 430 12. 440 3.210 70.056 0.162 6.416 0.445 0. 069 0.031 0.910 0.034 12. 454 0.111
33 0. 839 12. 650 12. 467 3.134 68.980 0.171 6. 455 0. 545 0.072 0.025 0. 898 0.031 13. 001 0.122
34 0. 86 13. 600 13. 446 3.220 69.235 0.168 6. 443 0. 454 0.074 0.029 0.931 0. 026 13. 597 0.119
35 0.877 13.710 12. 766 3.122  69.157 0.166 6.377 0.510 0.073 0.030 0.953 0.027 12. 155 0.184
36 0.923 13. 500 13. 266 3.274  69.079 0. 164 6.353 0.530 0.071 0. 022 0.975 0. 025 13.766 0.107
37 0. 886 13. 200 13. 121 3.126  69.002 0.162 6.322 0.542 0.071 0.023 0.997 0.024 14. 663 0.166
38 0. 896 13. 110 12.576 3.179 68.924 0.171 6. 453 0.554 0.072 0.025 1. 040 0.024 13.633 0.105
39 0. 893 14. 120 12.931 3.031 70.051 0.168 6. 652 0.575 0.073 0.026 1. 041 0.029 13.563 0.088
40 0.907 13.375 13.566 3.184 68.768 0.136 6. 260 0.583 0.075 0.031 1.023 0.029 13.453 0.099

VEHEU 1 ~20. B PETES UK 21 ~40. JEREPTES ([ 2 ) .
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