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HPLC-TOF/MS in identification of chemical components in Ginseng
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[ABSTRACT] Objective: To identify the chemical components in traditional Chinese herbal medicine Ginseng by high
performance liquid chromatography diode array detector (HPLC-DAD) and High performance liquid chromatography-time of
flight mass spectrometry (HPLC-TOF/MS). Methods: An Agilent Zorbax XDB-Cjs column (250 mmX4. 6 mm,5 pm) was used
for isolation and identification of chemical components in Ginseng with a mobile phase of acetonitrile and water in gradient
elution. A gradient program was used as follows:1-35 min,19% Aj; 35-55 min,19%-29% A; 55-70 min,29% A; 70-110 min,
29%-40% A; 110-150 min, 95% A. The flow rate was set at 1. 0 ml/min, the injection volume was 20 uls and the column
temperature was set at 20°C. The time-of-flight mass spectrometer was equipped with an EIS ion source. Scanning mass range
was between m/z 100-1 350. Results; Thirty-nine chemical compounds in Ginseng were identified unequivocally. Conclusion:
Chromatographic demonstration of 39 chemical compounds of Ginseng in one run is achieved by HPLC-TOF/MS, which provides
a foundation for further study on the metabolism and action mechanism of traditional Chinese herbal medicine.
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Fig 1 APCI-TOF-MS spectra
of five reference of Ginseng samples
A':Ginsenoside Rg1; B: Ginsenoside Re; C: Ginsenoside Rf; D: Gin-

senoside Rb;; E:Ginsenoside Ro
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Fig 2 TIC from HPLC-ESI-TOF-MS of ginsenosides in Ginseng
ABHENLZRIE TOF/MS RiEDHER (RET)
Tab 1 TOF/MS analysis result of chemical contents in Ginseng (negative ions)

No. Compound Measured ion Expected m/z Experimental TOF-MS Error
1 20-Gle-Rf [CisHg1 019 ]~ 961.537 2 961.538 9 1.762 4
2 Notoginsenoside R; [CyHO ]~ 931.526 6 931.528 5 1.996 0
3 Rgi [CysHr O]~ 799,484 4 799. 486 5 2.649 2
4 Re [CisHg1O15 ]~ 945.542 3 945.545 9 3.817 1
5 - - - 979.563 7 -

6 Malonyl-Rg; [CisH73007] 884.477 0 884.476 8 —0.170 6
7 - - - 987.576 8 -

8 Rf [CioHn O]~ 799. 484 4 799. 485 9 1.898 7
9 Ro [CigH7O15] 955.526 6 955.528 0 1.422 6
10 Notoginsenoside R, [CiHeOps]™ 769.473 8 769.473 2 —0.802 2
11 Ra; [Cs9HogOs7 ] 1 239.637 4 1239.642 1 3.791 4
12 20(S)-Rh;y [CssH1 Oy ]~ 637.431 6 637.526 3 1.163 1
13 20(S)-Rgs [CoH7 O3] 783.489 5 783.526 3 —4.042 7
14 20(R)-Rg, [CisHpsO13 1 783.489 5 783.526 3 —4.042 7
15 20(R)-Rh; [Cs6He2O9 1™ 637.431 6 637.526 3 1.163 1
16 Raj /Ra;/isomer [CssHor O] 1 209.626 8 1 209.622 3 —3.726 8
17 Rb, [Cs4Hg1 O3]~ 1107.595 1 1107.600 1 4.501 6
18 Re [Cs3HgoOs ] 1077.584 6 1077.580 9 —3.387 2
19 Ra; /Ra; /isomer [CssHo7 Oz ] 1 209.626 8 1 209.622 3 —3.726 8
20 Rb; [Cs3Hgo O]~ 1077.584 6 1 077.580 9 —3.387 2
21 Rbs [CssHgo Oz ] 1077.584 6 1077.610 9 —3.387 2
22 Malonyl-Rb,; [Cs7Hy2Oz7 ]~ 1192.587 7 1192.590 1 2.012 4
23 Rd [CisHs1 O15] 945.542 3 945.541 9 —0.413 3
24 Malonyl-Re/Rb; /Rbs [Cs6 HooOs5] 1162.577 1 1162.5757 —1.204 2
25 Malonyl-Re/Rbs /Rbs [Cs6HooOgs ]~ 1162.577 1 1162.5817 3.956 7
26 Malonyl-Re/Rbs /Rbs [Css HooOs5 ] 1162.577 1 1162.577 8 0.602 1
27 Malonyl-Rd [Cs1Hs3051 ] 1031.542 7 1031.539 4 —3.199 1
28 Rgs/F4 [Ci2HgoO12 ]~ 765.478 9 765.478 8 —0.130 6
29 Rgs/F4 [Ci2HgoO12 ]~ 765.478 9 765.478 1 —1.045 1
30 Rgs/F4 [Ci2HgoOpp ]~ 765.478 9 765.478 6 —0.3919

(T 70
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No. Compound Measured ion Expected m/z Experimental TOF-MS Error
31 - - - 987.580 7 -
32 Rhy [Cs6H5005 ]~ 619.421 0 619.423 2 3.5517
33 Rgs /isomer [C2H1 O3]~ 783.489 5 783. 488 6 —1.148 7
34 Rg;/isomer [Ci2Hn O]~ 783.489 5 783.489 9 0.510 5
35 Rss/isomer [CuH»O0u ] 825.500 0 825.500 8 0.969 1
36 Rs;3/isomer [CuH73014] 825.500 0 825.501 2 1.453 7
37 Rgs /Rki [Ci2HgO12] 765.478 9 765.479 3 0.522 5
38 Rgs /Rky [Ci2HgoOr2 ]~ 765.478 9 765.480 3 1.828 9
39 Ro isomer [CsoHroO1s ] 955.526 6 955.528 1.422 6
40 Ro isomer [CioH7O15 ] 955.526 6 955.523 —3.767 6
41 20(S)-Rg; [CizHn O3] 783.489 5 783.488 1 —1.786 9
42 Rh; [Cs6Hs5007 ]~ 603.426 1 603.035 5 —0.994 3
-:Unknown component
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