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Abstract: Panax ginseng C. A. Mey (ginseng) is a traditional Chinese medicine herb,
which has been widely used for the treatment of enhancing intelligence and improving
immunity in China and Aisa. As a new resource food in China, ginseng has a variety of
processing methods which are used for different symptoms. The major active compo-
nents of ginseng are ginsenosides, which demonstrate the ability to target a number of
tissues and produce an array of pharmacological responses. In this study, active compo-
nents from mud-covered processed-ginseng were studied whether the chemical composi-

tion of ginseng is safety and reliable. Rapid resolution liquid chromatography coupled
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with quadrupole-time-of-flight tandem mass spectrometry (RRLC-Q-TOF MS/MS) was
used to compare the white ginseng, vinegar processed ginseng and mud-covered pro-
cessed ginseng for the composition of ginsenosides. Chromatographic conditions were as
follows: ZORBAX SB-C18 column (2.1 mmX 100 mm X 3.5 ym), column temperature
of 35 C, mobile phase of water-acetonitrile gradient elution, flow rate of 0. 3 mL/min,
injection volume of 5 pl.. Thirty-one ginsenosides were identified by the comparison of
the retention times of the standard compounds and the accurate mass obtained from
RRLC-Q-TOF MS/MS. A few minor ginsenosides, such as ginsenoside F, and Rg;.
were detected by the comparison of white ginseng with processed-ginseng. The method
is applicable to the research of compounds in the processed Chinese herbs.
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Table 1

Linear ranges, regression equations, correlation coefficients (7*) and limits

of detection (LODs) of ginsenosides Rg2 and Rf

G NS Ar 2 By LM R AL Kt PR

No. Ginsenosides Linear range/(mg/L) Regression linear equation r? (LOD)/(mg/kg)
1 Rg» 0.025~2.5 y=2.796x—2.034 0. 994 0.001
2 Rf 0.1~10 y=3.053x—2. 235 0.995 0.0012
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®2 HEFEXT,3 HASEFH MS/MS HiE
Table 2 MS/MS datas of 31 kinds of ginsenosides in negative ion mode
o oy o7k [M—H]"/ %Fa‘é)ﬁi%ﬁf?)‘r
No. Ginsenosides Molecula w MPM [M-+HCOOH—H]~ MS/MS fragment
formula (m/2)* ion (m/z)

1 Rag Coo Hio2 Oz - + 1269. 6485/1315. 654 1107,945,783,621,459
2 Ray Csg Hog Oz ++ + 1209. 6274/1255. 6328 1107.,945,783,621,459

3 Ra; Css Hog O2 ++ + 1209. 6274/1255. 6328 1107,945,783,621,459
4 Raj Cs9 Hioo Oz ++ + 1239. 6379/1285. 6434 1107,1077,945,783,621,459

5 Rb, Css Hoz O23 ++ +++ 1107.5957/1153. 6011 945,783,621,459

6 Rb; Cs5 Hoo O2, ++ ++ 1077.5851/1123. 5906 945,783,621,459

7 Rb; Cs3 Hoo O22 +++ +++ 1077.5851/1123. 5906 945,783,621,459

8 Re Cs5 Hoo Oz, ++ ++ 1077.5851/1123. 5906 945,783,621,459

9 Rd CigHgo O + ++ 945.5428/991. 5483 783,621,459

10 Rgs Ciz Hr2 O3 + ++ 783.49/829. 4955 621,459

11 Rs; Cs5 Hoo Oo3 ++ + 1119.5957/1165. 6011 1077,1059,945,783,621,459
12 Rs; Cs5 Hop O23 ++ + 1119. 5957/1165. 6011 1077,1059,945,783.621,459
13 Rss Cys H7 Oy — ++ 825.5006/871. 5061 783,621,459

14 mRb; Cs7 Hoy O ++ + 1193. 5961/ 1107,945,783,621,459
15 mRb; Cs6 Hoz O25 +++ + 1163. 5855/— 1077,915,783,621,459
16 mRbs Cs6 Hoo O25 +++ + 1163. 5855/ — 1077,915,783,621,459
17 mRec Cs6 Hoo Ogs +++ + 1163. 5855/ — 1077,915,783,621,459
18 mRd Cs1 Hgy O2y +++ + 1031. 5432/ — 945,783,765,621,459
19 F, Cy2H72 045 — + 783.49/829. 4955 621,459

20 Rg Cy2H72 Oy +++ +++ —/845. 4904 637,475

21 Rf Cy2H72 01y +++ +++ 799.4849/845. 4904 637,475

22 Rg» CiaH72 013 + ++ 783.49/829. 4955 637,475

23 Re Cys Hg2 Ong ++ + 945. 5428/ — 799,783,637,475
24 Noto R, Ci7HgoOns ++ + 931.5272/977. 5327 799,637,475

25 Noto Rz Ci1 H7On3 ++ + 769.4744/815.4798 637,475

26 mRg; Cys Hri O ++ ++ 885. 4853/— 781,637,475

27 mRf Cys H74 Oy7 ++ ++ 885. 4853/ — 781,619,475

28 mRe Cs1 Hgi Oy + + 1031. 5432/ 945,799,637,475
29 20-Gle-Rf Cug Hg2 O19 + + 961.5378/1007. 5432 799,637,475

30 Fs Cy1 H70 O3 — + 769. 4744/ — 637,475

31 Ro CigHr6 O19 ++ ++ 955. 4908/ 793,613,569,453

Wl W= L% ; MPM=% R A S;:2. 45 1~19 8 BHRMASRIT. 55 20~30 A=mR AS B .55 31 NFER
PE NS BT 53, “ — AL ARA M F] <+ T B R (0~2) X 10° ,“+ + "R T E Bl (2~5) X105 ,“+++7 {43
W TE LR T 5 X107 54, “ 36 "R i B MER B <<10°
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Fig. 2 Comparation between vinegar and mud-covered processed ginseng

in chemical transformation pathway for PPD-type ginsenosides
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