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in American Ginseng and Component Transformation
Caused by Processing
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Abstract: American ginseng was rich in various pharmacological active substances, which had various
pharmacological effects such as protecting the cardiovascular system, improving neurological diseases,
and lowering blood sugar, significant progress had been made in the structural characterization and
processing transformation research of saponin components in American ginseng. We summarized the
classification and distribution of saponin active components in American ginseng, modern mainstream
analytical techniques, and the transformation mechanism of saponin components by processing,
providing effective technical support and methodological guidance for the in-depth exploration of
saponin components in American ginseng and innovative processing techniques, thereby expanding its
applications in medical treatment, health care and other aspects.
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Fig.1 Molecular structures of ginsenosides
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X1 PPD ASBEH
Table 1 PPD ginsenosides

BT K S Ry HHA R, MR Z%
AZRBAF Rb, —Ogle-(2-Dgle —Ogle-(6-Dgle —CH; [11,36]
W B A S B Rb, —Oglc-(2-1) gle-Malonyl —Ogle-(6-1)gle —CH, [36]
NSRBI Re —Ogle-(2-Dgle —Oglc-(6-1)araf —CH, [11-12,36]
ANZRBH Rb, —Ogle-(2-Dgle —Oglc-(6-1)arap —CH, [11-12,36]
AZ B Rb; —Ogle-(2-Dgle —Ogle-(6-D xylp CH; [11,36]
AZ BT R, Ogle-(2-1) glc-acetyl Ogle-(6-1)glc —CH; [36]
AZ BT Rd —Oglce-(2-1Dgle —Oglc —CH; [11,36]
N T EE3E A S B AT Rd/isomer —Ogle-(2-1) gle-Malonyl —Oglc CH, [36]
LR FEBHFX VI Ogle Ogle-(6-1)gle —CHj; [36]

ANZEFH CMe-1 —Ogle —Oglc-(6-1)araf —CH; [36]
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Continued to table 1
LER e MR, FHA R, EH R, B% 3k
BIAZBH Re —Oglc-(2-1) gle-acetyl —Oglc —CHj; [36]
ANBREH CO —Ogle —Ogle-(6-1) arap CH, [36]
LR B AT Ix Ogle Ogle-(6-D xylp —CH; [36]
m¥ESRBH T, —Ogle —Ogle —CH; [36]
20(S)-AZ B Re; —Ogle-(2-Dgle —OH —CH, [11-12,36]
20(R-AZ 21 Res —Ogle-(2-Dgle —CH;, —OH [36]
ANZBFF CMe —OH —Ogle-(6-1)araf —CH, [36]
ANZRF CY —OH —Oglc-(6-1)arap —CH,; [36]
AZBH CMx —OH —Ogle-(6-1 xylp CH, [36]
NS RBAT Rs; Ogle-(2-1) glc-acetyl OH —CH; [36]
ANZBH CK —OH —Ogle —CH; [36]
20(S)- A& B H Rh, —Oglc —OH CH;, [12,36]
20(R)- A& B F Rh, Ogle —CH; OH [36]
ANSZRBHTF, —Ogle —Ogle —CH, [11]
N B3 A S BH Rb, —Ogle-(2-1) gle-Malonyl —Ogle-(6-1)gle —CH, [22,38]
NSNS 21 Rb, —Ogle-(2-1) gle-Malonyl —Ogle-(6-1)arap —CH, [22,38]
NSNS 21 Re —Ogle-(2-1) gle-Malonyl —Oglc-(6-1)araf —CH, [22,38]
W AS B Rd —Ogle-(2-1) gle-Malonyl —Ogle —CH, [22,38]
NSRBI Rs, —Ogle-(2-Dgle-(6-1) AC —Oglc®-(6-1)arap CH, [38]
MAZ B Re Ogle-(2-Dgle-(6-1D AC Ogle —CH, [38]
PIANS B Fy AC(6-1)—0gle-(2-D gle —Ogle-(6-1)arap —CH, [38]
SR 1 Butenoyl(6-1)—0Ogle-(2-1) gle —Ogle CH, [38]
[iigeE 3N Octenoyl(6-1)—Ogle-(2-1) gle Ogle-(6-Dgle —CH, [38]
S RE Il AC(6-1)—Ogle-(2-Dgle —Ogle —CH; [38]
S RHEV —Ogle-(2-Dgle —Ogle-(6-D gle-(4-1D gle —CH; [38]
WS B Ly, —Oglc —Oglc-(6-1)arap —CH; [38]
PUFEZ B Ly, —Ogle-(2-Dgle —Qarap —CH, [38]
AZ B 1h-901 —OH —Ogle —OH [38]
ANZBH Ra —Ogle-(2-Dgle —Ogle-(6-1)arap-(4-1) xyl CH, [39]
ANZ BT Ra, Ogle-(2-1gle Ogle-(6-1) araf-(4-1)xyl —CH; [39]
ANZBH Ra —Ogle-(2-Dgle —Ogle-(6-Dgle-(3-1Dxyl ~ —CHj, [39]
K2 PPTASEH
Table 2 PPT ginsenosides
B AR FHA R, HA R, EHA R, BF W
ANZ B Re —Oglc —Oglc —CH, [12,36]
AZHEFH Re —Oglc-(2-1)rha —Oglc —CH, [12,36]
20(S)-AZ B4 Re. —Ogle-(2-1)rha —OH —CH, [11,36]
20(R)>-ANZ 21T Re, —Ogle-(2-1)rha —CH, —OH [12.36]
20(R)-AZBF Rh, —Ogle CH, —OH [36]
NSRBI F OH Ogle —CH, [11.36]
20(S)-JE NS = —OH —OH —CH, [36]
20(R)-J A& =B —OH CH, —OH [38]
6-O-ZBEANZ BT Re Ogle-(6-1) AC Ogle —CH, [38]
20(S)-Z BN BH Re, —Ogle-(2-1)rha —OH —CH,; [38]
20(R)-ZWEANZ BT Rg, —Ogle-(2-1)rha —CH, —OH [38]
ANZRFH F, —OH —Oglc-(6-1)arap —CH,; [38]
AZ B a —OH —Ogle —CH, [38]
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Continued to table 2
LER N MR, FHA R, EHE R, BF% 0k
ANZ B F-E —Ogle-(2-1)rha —Ogle-(6-1)xyl —CH; [38]
TS BH Ly, —Ogle —Ogle-(6-1) xyl CH, [38]
=-LBH R, Ogle-(2-1) xyl Ogle —CH, [39]
£3 0COABEH
Table 3 OCO ginsenosides
B AR 3H R C-24 iy 7Y 2 7% ik
24(S-PAZ B Fyy Ogle-(2-1)rha S [12.36]
24(R)-WANS B Fyy Ogle-(2-1)rha R [38]
A BY R, Ogle-(2-Dxylp [36]
PAZBH Rt —Ogle R [11]
24(R)-HEm A S BH R, AC(6-1)—Ogle-(2-1) rha R [38]
*4 OLEASEH
Table 4 OLE ginsenosides
B AR HA R, AR, EE AN
ANZRBH Ro —Oglc-acid(2-1)gle —Oglc [11-12,36]

BASBH Ry —Ogle-acid(2-D xylp —Oglc [36]

MR ASREHF v —Oglc-acid(2-1) araf —Oglc [35]
W ANS B Iva —Oglc-acid —Ogle [11,36]
LR=LH R —Oglc-acid(2-1) gle —OH [11,36]
EFMAT E —Oglc-acid —OH [11,36]

FFHCRER 5 D- Ntk Mo 4 % ik e —OH —Oglec [36]

®5 CQOQDEKBASEF
Table 5 C-(20)(21) dehydrated ginsenosides™"!

AR HHF R, HH R, EE AN
AZ 2 Rgs —OH —Ogle-(2-1)rha [36]
ANZ BT Rk, —OH —Oglc [11,36]
AZ 2 Rk, —Ogle-(2-Dgle —H [11,36,40]
ANZ B Rk, —Oglc —H [11]
ANZBAF Rs; —Ogle-(2-1)gle-Ac —H [41]
AZS B Ry —OH —Oglc-Ac [41]
ANB B Rsy —OH —Ogle-gle [37]

20~ K N S B —OH —H [38]
20-JBi K N S = B —OH —OH [38]
F£6 C-Q0CQVOBKEASEHFH
Table 6 C-(20)(22) dehydrated ginsenosides*"!

LER e A R, A R, %7 ik
ANZRAFF, —OH —0Ogle-(2-1)rha [36]
ANZ A Rh, —OH —Ogle [11,36]
ANZRBH Rg; —Ogle-(2-Dgle —H [36]
AZ 21 R, —OH —Ogle-(2-1)rha [11]
ANZBH Rh, —Ogle —H [41]
ANZBH Rs, —Ogle-(2-D gle-Ac —H [41]
ANZBH Rs, —OH —Ogle-Ac [41]
ANZ BT Rg, OH Ogle-gle [37]
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T CQOQHKERASEHFD
Table 7 C-(24)(25) hydrated ginsenosides-*"!

RAF &2 B M R, A R, EE PN
20(S/R)-ANZH Ri, —OH —Ogle-rha [11]
20(S/R)- NZ AT RI; —OH —Oglegle [37]
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Fig.2 Transformation pathways of ginsenoside Rb, and ginsenoside Rc during steaming process
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