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Research progress on the distribution of ginsenosides in different commercial ginseng

LV Chong-ning, LU Jin-cai
School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang, 110016, China

Abstract: There are many kinds of commercial ginseng. A large number of studies have proved that commercial ginseng with
different habitat, growth mode, harvest years, transplanting times and processing methods will have differences in characters. The
embodiment of this difference in the pharmacodynamic substance basis is the difference in the type and content of ginsenosides.
However, the relevant literatures mainly focused on the isolation, purification, identification, and content analysis of ginsenosides in
garden ginseng, sundried ginseng and red ginseng so far. Therefore, in this paper, the main chemical components of ginsenosides in
different ginseng, such as garden ginseng, mountain cultivated ginseng and red ginseng, were systematically reviewed, and the
distribution of ginsenosides in various commercial ginseng was clarified, so as to provide help for the study of the pharmacodynamic
substances basis and activity comparison between different commercial ginseng in the future.
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1 EBREEASE

ISR B A KR G C-6 B A k. C-17
WAL Y (1) 22 S 55 AT 400 4 PR J5 N2
Al ( protopanaxadiol , PPD ) . J& A & — fiF A
(protopanaxatriol, PPT). B TifFER! (ocotillol).
HAth 2R (C-17 MEEARILTY, C-17 side chain varied
type) 14, PPD 1 PPT ZY S iy i Ao 3 B AE
C-3. C-6. C-20, #/b7E C-12 frl# (12-0-AZ
B Rh D, BEEEIS S FELEH B-D-ML IR A B
o-D-MHE TR T 408 . o-L-MHC IR R 2R . B-D-E PRI A |
ou-L-MH IR ST R AFI B 0oL M o 57 A B A i o
1.1 PPDBIEH

PPD M AZEAF [ C-20 xR, Xaf
43N 20(S)-PPD #1 5 20(R)-PPD 74, 20(S)-PPD %4 /5
KZH, 20(R)-PPD B AZBHA, EHMNUMA
ZH 4315 3] 20R)-AZ2H Rgs 5 20R)-AZ 2
H Rhzoe AFEEMASHEANS R R
1. S5M LK 1.

#z1 TEESRASHH PPD BIEFH

Table 1 PPD type ginsenosides from different commercial ginseng

ks BHEZHR C-20 A KR SR | BHA C-20 {7 S SCHik
1 AZEH Ra S CG. RG 16-17 19 AZEH Rs S CG. RG 16,19
2 NB R Ra S CG. RG 16-17 20 A3 EH Rs; S  CG. RG. BG 16,19-20
3 A3 EH Ras S CG. RG 18 21 A\SEH Rss S RG 27
4 NS BH Ru S CG 19 22 \BREH Rsu S CG 28
5 NZEH Ras S CG 19 23 WBHE NS BT Ras S CG 29
6 NS Ras S CG 19 24 R B NS BT Rby S CG 30
7 N\SRE Ray S CG 19 25 WZBEASEH Rh, S CG 30
8 NS EH Ras S CG 19 26 WZBEANSEH Re S CG 30
9 AZEH Ra S CG 19 271 BN S BT Rd S CG 30
10 AS2H Rh S CG. RG. BG. MCG 16,20-22 28 o =tEE R S CG 31
11 ABEH Rby S  CG. RG. BG. MCG 16,20-22 29 LG R XVI S CG 19
12 A3 EH Rbs S CG. RG. MCG 16,21,23 30 =LEH Fe S CG 32
13 A3 EH Rc S CG. RG. BG. MCG 16,20-22 31 =LEH R S CG. RG 18, 33
14 A EHRd S CG. RG. BG. MCG 16,20-22 32 WASEE RC S CG 19
15 20(S)-AZ 2+ Rgs S  CG. BG. SG. MCG 20-21,24-25 | 33 Fi¥Z R Ry S CG. RG 16, 19
16 20(R)-AZ%EH Rgs R RG. SG. MCG 25-26,21 34 R EH R S CG 19
17 20(S)-\ZEF Rh, S  RG. BG. MCG 20-21,26 3B ASEHR2 S CG 34
18 20(R)-AZEH Rh, R MCG 21 36 AZ 21 Rd S CG 34

CG-li% RG-4% BG-Z SG-Sunginseng MCG-#K Fili%, FERF
CG-garden ginseng RG-red ginseng BG-black ginseng SG-Sun ginseng MCG-forest ginseng, same as below
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20(S)-Protopanaxadiol

R, R, R, R,
1 Gle(2-1)Gle Gle(6-1)Ara(p)(4-1)Xyl 20 Gle(2-1)Gle(6-Ac) Gle(6-1)Ara(f)
2 Gle(2-1)Gle Gle(6-1)Ara(f)(2-1)Xyl 21 Gle(2-1)Gle(6-Ac) H
3 Gle(2-1)Gle Gle(6-1)Gle(3-1)Xyl 22 Gle(2-1)Gle(6-Ac) Gle(6-1)Ara(f)
4 Gle(2-1)Gle(6-trans butenoyl) Gle(6-1)Ara(p)(4-1)Xyl 23 Gle(2-1)Gle(6-mal) Gle(6-1)Gle(3-1)Xyl
5 Gle(2-1)Gle(6-Ac) Gle(6-1)Ara(p)(4-1)Xyl 24 Gle(2-1)Gle(6-mal) Gle(6-1)Gle
6 Gle(2-1)Gle(6-trans butenoyl) Gle(6-1)Gle 25 Gle(2-1)Gle(6-mal) Gle(6-1)Ara(p) 20(R)-protopanaxadiol
7 Gle(2-1)Gle(6-trans butenoyl) Gle(6-1)Ara(p) 26 Gle(2-1)Gle(6-mal) Gle(6-1)Ara(f)
8 Gle(2-1)Gle(4-trans butenoyl) Gle(6-1)Ara(f) 27 Gle(2-1)Gle(6-mal) Gle Ry R
9 Gle(2-1)Gle(6-trans butenoyl) Gle(6-1)Ara(f) 28 Gle(2-1)Gle(6-mal) Gle(6-1)Gle(6-1)Xyl 16 Gle(2-1)Gle "
10 Gle(2-1)Gle Gle(6-1)Gle 29 Gle Gle(6-1)Gle 18 Gle
11 Gle(2-1)Gle Gle(6-1)Ara(p) 30 Gl Gle(6-1)Ara(f)
12 Gle(2-1)Gle Gle(6-1)Xyl 31 Gle(2-1)Gle Gle(6-1)Gle(6-1)Xyl
13 Gle(2-1)Gle Gle(6-1)Ara(f) 32 Gle(2-1)Gle(6-Ac) Gle
14 Gle(2-1)Gle Gle 33 Gle(2-1)Gle(6-Ac) Gle(6-1)Gle
15 Gle(2-1)Gle H 34 Gle(2-1)Xyl Gle
17 Gl H 35 Gl Gle
19 Gle(2-1)Gle(6-Ac) Gle(6-1)Ara(p) 36 Gl Glc(6-1)Ara(p)

1 FAE@mASHH PPD BASEBEHLEM
Fig. 1 Structures of PPD type ginsenosides from different commercial ginseng
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%2 TEMAASHH PPT HEH
Table 2 The PPT type ginsenosides from different commercial ginseng
s AR C-20 #4974 KR SCHR
37 NS EF Re S CG. RG. BG. MCG 16,20-21,24
38 ANZBH Rer S CG 35
39 ANZ 21 Rez S CG 35
40 NZ B H Res S CG 35
41 NZBH Res S CG 35
42 NZ B Res S CG 35
43 NS B Rf S CG. RG. BG. MCG 16,20-21,24
44 ANZ B Ro S CG. RG. BG. MCG 16,20-21,24
45 20(5)-ANZ 21 Rgz S CG. BG. MCG 20-21,24
46 20(R)-\Z 21 Rg2 R MCG 21
47 20 -HEIHER- NS B RS S CG. RG 16, 23
48 20(S)-AZEH Rh S CG. MCG 21, 36
49 20(R)-ANZ 1 Rhy R CG. RG. BG. MCG 20-21,26,33
50 ENZ 1 R S CG 24
51 =HEEEN S CG 35
52 =tHEHFR S CG. RG 16,35
53 =LEHR, S CG 35
54 yesanchinoside D S CG 35
55 yesanchinoside E S MCG 37
56 6"- LMEdE- NS B H Rys S CG 28
57 6-Z. M FE-20(R)- A Z 21 Rhy R RG 26
58 6- 2. FE-20(S)- A& 21 Rhy S RG 26
59 ANZ B Rois S CG 28
60 20(S)- A= 2 Rf-1a S RG 38
61 NS BH F3 S BG 20
62 6"- LI EE- NS B Ro S BG 20
63 6"- L BEdk- NS B Re S BG 20
Ho B ﬁ H
Z  ORr,
20(S)-Protopanaxatriol 20(R)-protopanaxatriol
R, R, R, R, R, R,

37  Gle(2-1)Rha Gle 51  Gle(4-1)aGle Gle 46 Glc(2-1)Rha H

38 Gle Gle(3-1)aGle 52 Gle(2-1)Xyl Gle 49 Glc H

39 Gle(3-1)aGle Gle 53 Gle(2-1)Xyl H 55 Glec(2-1)Rha Gle(2-1)Gle

40 Gle Glc(4-1)aGle 54  Gle(6-Ac) Gle 57 Gle(6-Ac) H

41 Gle Gle(6-1)Ara(f) 56  Glc(4-1)Glc Gle(6-Ac)

492 Gl Gle(6-trans butenoyl) 58  Glc(6-Ac) H

43 Gle(2-1)Gle H 59 Glc Gle(2-1)Rha

44 Gl Gle 60  Glc(4-1)aGle H

45 Gle(2-1)Rha H 61 H Gle(6-1)Ara(p)

47 Gle(2-1)Gle Gle 62 Glc Gle(6-Ac)

48 Glc H 63  Gle(2-1)Rha Gle(6-Ac)

50 Glc(6-trans butenoyl) Gle

2 BmASTH PPT BIEHMLEH

Fig. 2 Structures of PPT type ginsenosides from different commercial ginseng
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Fig. 3  Structures of ocotillol type ginsenosides from
different commercial ginseng

NEHRR T ANBETF Rop (115) B4, A S EFH
Ri (116) B8, R NS BT Ro (117) B8 A
ZEH Ro Wl (118) B8, 6-O-7 fis NS RAF

Ro (119) B8l FF 5 ER-B-D-ML 7 & HEls (120) 281
i1 3-O-B-D- it Mee ] 47 4 - 5 S R 12 -28-O- B-D - M i i)
BT (120 BN, Hp NS o Sa8 8 TS
¥ 114~118, 4y E4R3] T 114, 119 A1 120,
MRS o152 THEY) 114 Fil 121, 251
L 5.
3 FERKBEH

AW (122~124) J& T E ARG DU =05,
B2 A YR 52 C-10. C-13. C-14 L4y HliEA B
B+ o~ -CHz, C-20 AR A, ASrhiX A1) =i
BHIFAZ, BTN 2153 3 LB A
VUBR =il . Horp 2B g be-5,24- — H5-3p-F%-3-0O-B-D-
L 5 ] 25 4 -(6-1)-B-D- MLk 1 7] 77 K -(6-1)-B-D- It IR
HAERETE (122) NAaSBIhRR|, £ ER-24-
1755 -3 B- -3 B-D- Mk W A B -(2'—1)-B-D- MLt g A 4 7
(123> M Sun ginsengl8191 15 2, = fig kit -24-
45 -3 -1 -3-O-a-D- Mtk W ] 437 41 i -(2'—1")-O-0-D-
WL T oz A B (1240 MR SO 15 3, Zh Yy
B 6

3 AMASHTHHEHELERBEASE
Table 3 The other dammarane-type ginsenosides from different commercial ginseng

Ell B A KR SCHR S DA KIE SCHR
68 AZE1FRs RG. SG 12,41 91 AZEH Rhy CG 15
69 20(2)-AZ 21 Rss RG 38 92 AZEH Rk BG. SG 51,20
70 AZET Rss SG 12 93 AZEH Rk SG 51
71 AZEY Rss SG 12 94 AZEH Rk RG. BG. SG 20,2651
72 AZB1 Ry SG 12 9% HMASHE CG 52
73 NS Res CG 35 9% =S EH R CG 24
74 ABEYH Rer CG 28 97 =LEHA CG 33
B OABETS: MCG 42 98 =tEHK CG 33
76 ASET S MCG 42 99 3-fii-20(R)-A\ 5 EH Rhy RG 26
7 AZEESs MCG 42 100 ginsengenin S1 MCG 42
8 AZEE Ru SG 43 101 ginsengenin S2 MCG 42
79 ASE{F SG BG 20 102 24,26-— 33K NS RG 53
80 AZEI SG BG 20 103 24-%%-ANB " RG 53
81 AZE1 Rgs RG. SG 25,44 | 104 AZEI Rm MCG 37
82 AZE1Roe RG. BG 20, 45 105 AZEH Rmg MCG 37
83 AZEH Rgu CG 15 106 AZ2EH Rms MCG 37
84 23-0-H-ANZE1 Rgu RG 38 107 AZEH Rmy MCG 37
85 AZE1 Ryw CG 46 108 I Re MCG 37
86 AZE1 Ryw CG 33 109 7 &H FL MCG 37
87 20(E-AZ 1 F4 RG. BG 47,20 | 110 §k3-20(21),24- " 45-3,12- "% MCG 37
88 AZHEH Rf RG 48 111 X320, 25S)-FF 4 -3B,12p,26-—FF MCG 37
89 AZREH Rh RG. BG. SG 20,49-50 | 112 3B, 128, 22E-1£35-22-4%-3,12,20,25-JUE ~ MCG 37
90 12-O-FE MR- NS EH Ry CG 15 113 7%35-20(21), 24-—J%-3p, 6a,12p-= % MCG 37
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R, R, R, R, R, R, No. Ry R, R, R, R
68  Gle(2-1)Gle(6-Ac) H 87 H  Gle(2-1)Rha 70 Gle(2-1)Gle(6-Ac)  y 92 Gle(2-1)Gle H 69 Gle(2-1)Gle(6-Ac)  H H
71 H Gle(6-Ac) 89 H  Gle 72 H Gle(6-Ac) 93 Gle H 78 Gle(2-1)Gle H H
81 Gle(2-1)Gle H 82 H Gle2-1)Rha 94 H Gle 9% H Gle Gl

Gle(-12)Glc0

Gle(2-1G1e0 Gle2-1Gled oH OGle2-1)Rha

85 86 88

Glo(6-1)GleQ, Gle(6-1)GleO),

Gle(2-1GleO Gle(2-1)Gled

Gle(2-1)Gled

0OGle(2-1)Rha
102 103 104 105

Gle(2-1)GleO' Gle(2-1)GleO'

4 BEASTHEHMIAD LR ST

Fig. 4 The structures of the other type ginsenosides from different commercial ginseng
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114 GICUAQ-1)Gle  Gle

115 GIcUA(2-1)Gle Gle(6-1)Gle
116 Glc Ara(f)
120 H Gle

121 Glc Gle

119

El5 MmASHRSTHRBESHREN
Fig. 5 The structures of Oleanolic acid type ginsenosides from different commercial ginseng
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Fig. 6 The structures of lanostane type ginsenosides from different commercial ginseng
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Fig. 7 The structures of ursane type ginsenosides from
different commercial ginseng
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