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study their cleavage laws. Methods A Supelco Cig column was used with gradient elution of acetonitrile-0.1%
formic acid aqueous solution, and an electrospray ionization was applied to collect the primary and secondary mass
spectrometry data in negative-ion full-scan mode, with a scanning range of 150-2000 m/z. Combined with the
information from the mass spectrometry database and the related literatures, the identification of the saponin
constituents in rice fried ginseng was carried out by using the X Calibur 2.2 software was used to identify the saponin
components in ginseng fried in rice. Six ginsenosides Re, Rg;, Rb;, Rc, Rb, and Rb; were used to simulate
processing, to determine the cleavage products of the saponin-like components and to clarify the cleavage laws of the
saponin components. Results Fourteen components were detected and 13 kinds of ginsenoside components were
identified from ginseng; 23 kinds of components were detected and 20 kinds of ginsenoside components were
identified from rice-fried ginseng. By comparing the ginsenoside components of ginseng before and after rice-frying,
it was found that 8§ kinds of rare ginsenosides 20(S)-Rg,, 20(S)-Rh;, 20(R)-Rhy, F,, 20(S)-Rgs, 20(R)-Rg;, 20(S)-Rs;
and 20(R)-Rs;, which were not detected in ginseng, were found in the rice-fried ginseng. The results of simulated
processing indicated that the ginsenosides Re was converted to the rare ginsenoside 20(S)-Rg, by removing the C-20
sugar group; the ginsenoside Rg; was converted to the rare ginsenosides 20(S)-Rh,, 20(R)-Rh,; by removing the sugar
group at the C-20 position; and the ginsenosides Rb;, Rb,, Rbs, Rc were converted to the rare ginsenosides 20(S)-Rg;,
20(R) -Rgz or F, by removing the sugar group at the C-20 or C-3 position. Conclusion Rare ginsenoside
components increased after ginseng is fried in rice, and the resulting rare saponins are obtained by glycosidic bond
cleavage of the prototypical saponins, and simulated processing can be an effective method for the study of its
cleavage pattern.

KEY WORDS: rice-fried ginseng; ultra performance liquid chromatography-quadrupole-orbitrap-mass spectrometry;
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Fig.1 Negative ion flow diagram of Panax ginseng
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Fig.2 Rice fried ginseng sample negative ion flow diagram
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H NSRBI 20(S)-Rgy « 20(S)-Rh; . 20(R)-Rh; . F, .
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Table 1 Ingredient identification table
R R S S L N Wt A KBAZ BHTI
B B
1 12.71 Rg CpH,0,,  M'HCOO - 845.4944 637, 475 + + [11]
2 13.42 Re CisHpO;s  MTHCOO — 991.5534 783,621,459 + + [11]
3 19.26 20(S)-Rfs  CpHnuO;s  M'HCOO - 863.4872 477 + + [11]
4 21.03 Rf CpHnO;, -~ MTHCOO - 845.2511 799,637, 475 + + [11]
5 21.42 Rb, Cs4Hpy05; ~ MTHCOO  1153.6064 1107, 945,783, 179 + + [10]
6 22.43 Re Cs3HpoOs  M'HCOO  1123.5959 1107,783,621 + + [10]
7 22.67 Ro CasHz010 MH 955.4951 793,569,455 + + [10]
8 23.82 Rb, Cs3HpO  M'HCOO  1123.5955 1077,783,621 + + [10]
9 2431 Rb; Cs53HopOy,  M'HCOO  1123.5973 1077,783,621 + + [12]
10 25.77 N AR A 1247.5875 1185,620 + +
11 27.07 Rd CyHpOs  M'HCOO 9914723 945,783,621,161 + + [10]
12 27.81 Rs, CssHp0;  MTHCOO  1165.6067 1119, 1077,1059,945,783,621,459  + + [13]
13 28.76 mRe C51Hg0 MH 1031.5492 945, 799,637,475 + - [13]
14 29.89 Rs, CssHpyO3 MTHCOO  1165.6068 1119, 1077,1059,945,783,621,459  + + [13]
15 35.19 20(S)-Rg;  CyH;,0;3  MTHCOO  829.4832 637,475 - + [14]
16 35.92 20(S)-Rh;  CiHepOs  MTHCOO  683.4234 475 - + [10]
17 36.69 20(R)-Rh; CsHpOy  M'HCOO  683.4235 475 - + [11]
18 37.55 NSl A ENl 856.4373 829,793 +
19 38.49 F, CpH»0;;  M'HCOO — 829.4817 621,459 - + [15]
20 40.78 KA Nl ENl 888.5009 863 +
21 4223 20(S)-Rgs  CyH7,O5  M'HCOO — 829.4817 621,459 - + [13]
22 42.62 20(R)-Rg; CpH,O;;  M'HCOO  829.4816 621,459 - + [11]
23 44.73 20(S)-Rs; CuH7O14  MHCOO — 871.4929 783, 621,459 - + [13]
24 45.13 20(R)-Rs; CyuHnuOn  MTHCOO 8714930 783,621,459 - + [13]

T ORI R AR
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Fig.3 Ginsenoside Rg; negative ion flow diagram
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Fig.4 Ginsenoside Rg, cleavage diagram
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Fig.7 Ginsenoside Rb, negative ion flow diagram
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Fig.8 Ginsenoside Rb; cleavage diagram
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Fig.12 Ginsenoside Rb; cleavage diagram
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Fig.14 Ginsenoside Rc cleavage diagram
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