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Research progress on chemical constituents of Panacis Majoris Rhizoma
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Abstract: Belonging to Panax L. species, the roots of Panacis Majoris Rhizoma have been widely used for a long history in China. The
species has a variety of chemical constituents, which mainly concludes triterpenes and triterpenoids, essential oil, steroid and steroidal
saponins, flavonoids and trace elements. The writer makes a systematic summary about research on the chemical constituents of

Panacis Majoris Rhizoma in China and abroad for 30 years, especially on the classification of triterpenes and triterpenoids, and

provides the references for further studies.
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(protopanaxatriol type) &, MRHEIX 2 FhIM 24
C-20 FrFPEBRA B 22 57, e —2 934 20 (S) M
20 (R) . BT S e K HnE e R =i 2
PL 20 (S)-FLAZS=EEAIR 20 (S)-JE NS EER N
T, HIUHTIERNERE AR FEAA AR (glo).
AHE (xyD+ Bl {EBE Cara)d.
11 SRR =FEEH

M 20 D 80 ERES, NS0 E
REIFFAR G = nE B 18 A, MR REUR A E
BAE C-3 fiEk C-28 A7, 73 B E ISR oleanolic
acid (1) oleanolic acid 28-O-B-D-glucopyranoside (2).
3-O-[B-D-glucopyranosyl-(1—2)-B-D-glucopyranosyl]-
oleanolicacid 28-O-B-D-glucopyranosid (3). #IAS 2
1 RT; THE (pseudoginsenoside RT; butyl ester, 4).
taibaienoside 1(5). 77715 2 '& 1 IV(chikusetsusaponin
IV, 6). T2 2 IV HliE (chikusetsusaponin IV
methyl ester, 7). 1777252 H IVa (chikusetsusaponin
IVa, 8). 17112 21 IVa H[§ (chikusetsusaponin IVa
9). MW EH Va T P
(chikusetsusaponin IVa butyl ester, 10). il =t FF

methyl ester ,

R, (stipuleanoside R,, 11). T2 H V
( chikusetsusaponin V, 12). TS 2 Ib

( chikusetsusaponin Ib, 13). #I A= 24 RT,
(pseudoginsenoside RTi, 14). #ASEFH RT, g
(pseudoginsenoside RT; methyl ester, 15). oleanolic acid
3-O-[B-D-glucopyranosyl-(1—2)--D-glucuronopyranosyl-
6’-O-n-butyl ester] (16). oleanolic acid 3-O-B-D-(6'-
methylester)-glucuronopyranoside (17). 3-O-[B-D-
(6'-methyl ester)-glucuronopyranoside]-oleanolic acid-
28-0-B-D-glucopyranoside (18), th&Wn4sty W 1
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0
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Fig. 1

glycosides in Panacis Majoris Rhizoma

Skeletons of oleanane-type triterpenes and their

®1 KTFSEYPHFTHRERE=EEH

Table 1 Oleanane-type triterpenes and their glycosides in Panacis Majoris Rhizoma

s BEZ KA IR EE FKIRFBAL SCHR
1 A Ri=R>=H i 15
2 A Ri=H, Ro=glc i 15
3 A Ri=glc*'glc, Ro=glc AREN 16
4 B Ri=xyl, R>=R3=H, R4=n-Bu, Rs=glc i 15
5 B Ri=R>=H, Rsy=ara (f), R&=n-Bu, Rs=glc Lisd 15
6 B Ri1=R2=R4=H, Rs=ara (f), Rs=glc i 15
7 B Ri=R»=H, R3=ara (f), R==Me, Rs=glc i 15
8 B Ri=R>=R3=Rs=H, Rs=glc Lind 15
9 B Ri=R;=R3=H, Rs=Me, Rs=glc i 15
10 B Ri=R;=R3=H, Rs=n-Bu, Rs=glc Ui 15
11 B Ri=Rs=H, Ro=glc, Ry=ara (f), Rs=glc i 15
12 B Ri=glc, R2=R3=R4=H, Rs=glc i 15
13 B Ri=ara (f), R2=R3=R4=H, Rs=glc Gind 15
14 B Ri=xyl, R2=R3=R4=H, Rs=glc i 15
15 B Ri=xyl, R>=R3=H, R+=Me, Rs=glc i 15
16 B Ri=glc, R>=R3=Rs=H, R4=n-Bu Gind 17
17 B Ri=R2=R3=Rs=H, R+=Me KA 16
18 B Ri=R;=R3=H, Rs=Me, Rs=glc AR H 16
fICI R

f-furanose
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1.2 Ak R =R

121 JFAZEMEHSE NS =N A
BRI —=mi KB Ah, B Sh 5—REE D H R
s U =AM B, TR TS ISR
WY, K ism M 25 E T ASEEYH A
Z RISy, Ho 20 (S)-BLECNE W, T SCHER
RIE T 14 4~ 20 (S)-JRANS ZRER R (20~33)

124~ 20 (5)-J- A2 = FE R 2 (34~45)U518-23)
M 20 (R)-ZLAHXTED, HETHEBR TS UKL 1
20 R)-FEAS ZEERE N 20 (R)-ginsenoside
Rgs (19). ZtWE 2. 3, BARMLEM BT IK
P 2. 3.

1.2.2 17 ALMEE A e 2t Nk TS
TV HIE 5y B4 2] 178 ALOEEAR A0 ) I8 3 e 1Y 12
H 174 (B4, 5SASRBERBS IR, 1t
REHRZAE 17p MEEF 1) C-24 BL C-25 A
£, TR C-24 5 C-25 WXL E 7% 50 30 )% 1) Ho Atk
P, WS EREO2INERT S AR 6 A
k15 2H majoroside F1~Fs (46~51). Chan Z[15]
MZEFE PR SR ZEFIRG B EH RS NS B
Rgs (ginsenoside Rgs, 52), EZMLERPINPI=
Lt AR 2 MREH=EE, 2AlN
bipinnatifidusoside Fi+ F» (53, 54), &R AR%EPY

2 BHEFEF 20 R) 20 (S)-FEASTEBRABHEXRLEY
L%
Fig.2 Skeletons of 20 (R) and 20 (S)-protopanaxadiol type

and their glycosides in Panacis Majoris Rhizoma

R, 3

R

3 HFEH 20 O)-FEASZERSHEN GGG
Fig. 3 Skeletons of 20 (S)-protopanaxatriol and their

glycosides in Panacis Majoris Rhizoma

®2 HKFEP20M®. 20 0)-RASTEREHXLEY
Table 2 20 (R) and 20 (S)-protopanaxadiol and their glycosides from Panacis Majoris Rhizoma
hde] HEY Ri R2 KU SCHER
19 20 (R)- A& 2F Rg3[20 (R)-ginsenoside Rg3] -Oglc2-'gle -OH Ui} 15
20 20 (S)-ANZ 21 Rgs[20 (S)-ginsenoside Rgs] -Oglc?-!glc -OH s 15
21 ANZEH Rd (ginsenoside Rd) -Oglc2-'gle -Oglc JiEs 15
22 ANZEH Rb: (ginsenoside Rb1) -Oglc?-!glc -Oglcb-gle i 15
23 ANZEH Rb: (ginsenoside Rbz) -Oglc2-'gle -Oglct-'Ara (p) s 18
24 ANZ 2 H Rbs (ginsenoside Rbs) -Oglc?-!glc -Oglcb-1xyl it 18
25 ANZEH Re (ginsenoside Re) -Oglc-!gle -Oglc’-'Ara () I 18
26 NS B F, (ginsenoside F2) -Ogle -Oglc i 19
27 6"-Z. k3 NS BT Rd (6"-acetyl-ginsenosid Rd)  -Oglc?-'glc®-'Ac -Oglc UiEs 20
28 NS B Rs: (ginsenoside Rs>) -Oglc2-!glc®-'Ac -OglcS-!Ara () i 21
29 ANZEH Ri (quinquenoside R1) -Oglc?-1gle’-'Ac -Oglct-gle I 21
30 NS B Rsi (ginsenoside Rs1) -Oglc2-!glc®-'Ac -OglcS-!Ara () i 21
31 ~ L% Fe (notoginsenoside Fe) -Oglc -Oglc’-'Ara () I 21
32 ANZ B Rd> (ginsenoside Rd») -Ogle -Oglct-'Ara (p) i 21
33 M EEF IX (gypenoside IX) -Ogle -Oglc®-xyl 0 21

p-MEMALHE  f-RRIEZLE, I

p-pyranose f-furanose, same as below
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Table 3 20 (S)-protopanaxatriol and their glycosides from Panacis Majoris Rhizoma

75 &R Ri R> R; RIE SR
34 ASET Ra (ginsenoside Rg1) -OH -Oglc -Oglc i 15
35 =R Ra (notoginsenoside R2) -OH -OH -Oglc2-'xyl i 22
36 20-O-F&PERE- NS BT Rf (20-O-gluco-ginsenoside Rf)  -OH -Ogle -Oglc-'glc R 22
37 AZSR1 Rf (ginsenoside Rf) -OH -OH -Oglc?-lglc i 22
38 ASETH Rg: (ginsenoside Rg2) -OH -OH -Oglc?-'rha i 23
39  ASREH Re (ginsenoside Re) -OH -Ogle -Oglc?-'rha i 23
40 S EH Re (vina-ginsenoside R4) -Oglc?-gle  -Ogle -OH i 24
41 =% Ri (notoginsenoside Ri) -OH -Ogle -Ogle>-'Xyl I 24
42  AZREF Rfi (ginsenoside Rfi) -OH -Ogle -OH - 16
43 AZRFH T (ginsenoside F1) -OH -Ogle -OH - 25
44  ANBHIf Fs (ginsenoside F3) -OH -OglcS-'Ara(p) -OH - 25
45  6-O-[B-D-glucopyranosyl (1—2)-B-D-glucopyranosyl]- -OH -Oglc*-'glc -Oglc?-'gle i 20

20-O-[B-D-glucopyranosyl (1—4)-B-D-glucopyranosyl]-
20-(S)-protopanaxatriol

OH
R,0: . OH _ _ OH

R, R,
R0 46 -glc?-'glc -gle R;07 7 R, R, RO R, R, RO Y R, R, R,
47 -glc -gle . 48 -glc -glc 49 -glc -gle ORy 50 g -glc?-lgle -gle
. OH OH
R~ R30: R,0:z

OH

R,0 RO

R;
54 -glc® -gle -glc

R,0 R, R, R; RO

:ﬁ !
52 R=-glc>-! glc ORy 53 glc-Igle -H -gle

= 6R2 Ry Ry R3
51 H -glc®-'tha -gle

R,0:=

=

OH
R,0z

HO R,0
R, R,

55 -glc®-lgle  -gle

R, R,
58 -glc®-'glc  -glc®-'Xyl
59 -glc -glc®-1Xyl
60 -glc’>-'gle  -glc

R,0

HO'
Ry Rj
-Oglc  -Oglc

4 HKFEHPHNRZIEEELNEMEN

Fig. 4 Structures of tetracyclic triterpenoid saponins from Panacis Majoris Rhizoma

MWER T S0 1) L BE R BES 2 70 2 19 B vina-  (57). majoroside Z (58). quinquenoside Li; (59).
ginsenoside Ry (55). dammar-20,24-diene-3p,6a,12p- quinquenoside L; (60). dammar-20 (22) E,24-diene-
triol (56). dammar-20 (22) Z,24-diene-3f,6,12p-triol ~ 3PB,60,12B-triol (61). AU ZERMERT-Z 1) /K HEEL
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Yy 4y 8515 3 20,25-epoxy-3-hydroxy-dammaran-6-
O-a-D-glucopyranosyl-12-O-B-D-glucopyranoide (62).
1.2.3  3B,6a,12B,25-PU¥23E 20 (S) K 24 (R) M EAIA
PR AT AEXBR TSR BB g ik ik —
WRI, A DB R R =5 A 17p Ao BE
1 C-20 55 C-25 A A &R U AR, XK
PN RNRIFENS =R 2B AT, Bl 5152
7 MNMZAGY, WK 5. IBEEESERONER TSR ZE

HO

% 1
63 R=-Oglc? -'glc

64 -Oglc?-'glc
65 -Oglc? -'xyl
66 -OH

7330 T 24 (R)-majonoside R; (63). Morita 25?2
MERF SR ZE 4> 2545 31 24 (S)-majonoside Ry (64)
24 (S)-majonoside R, ( 65) . 3B,6a,12B,25-
tetrahydroxy-(20S,245)-epoxy-dammarane ( 66 ) .

pseudo-ginsenoside-Fi; (67 ). 24 (R)-ocotillol Fy;
(68). IRUTEFPTINER-TZ: 1 () 7K SR Hh 73 B 15 3]
(205)-20,24-epoxy-3p,6a,12B-trihydroxy-dammaran-2
5-0-B-D-glucopyranoide (69).

OH
RO

24(R) 24(R) or 24(S)

HO

> om
67 -Oglc?-'tha (p)
68 -OH

69 R=-glc

5 kTS 17 LMEF SRR kR B H L

Fig. 5 Structures of dammarane saponins with cyclization at 17p-side chain from Panacis Majoris Rhizoma

2 HEREEZE

B =i S B AL, BRTSid s SR R
A HBERNEY), FEOQF/A . B
M AN G S IR, H AT SO RIE L7 B1F 2 11 M
Fmisr, W 6. EBAFERS KM R 200 IR
oy AR B EEE (700, AW AREEICIN 1=
B+ S b 4 & 3| PB-sitosteryl-3-O-B-D-glucoside
(710 XFHEE SRV AR AR P4 R T S48 R il
rEEH 9 MR, 7390 B-sitosteryl acetate
(72). y-sitosterol (73). cholesterol (74). cholesteryl
acetate ('75). cholesta-4,6-dien-3-01('76 ) cholesta-4,6-

77 78
El6 HTE&hEhRAEBSHERUESYEH

Fig. 6 Structures of steroid and steroidal saponins from Panacis Majoris Rhizoma

dien-3-one (77). stigmasterol (78). stigmasta-3,5-
dien-7-one (79 ). 6-hydroxystigmast-4-en-3-one (80) .
3 EAME

PR MR TS HMA Ry 2 —, HALY:
W BONE SR, FEAWR. R ST B R
&Y, HE, AERTSHEY 5 BAs 2 R
A 144 N2, g BRSO L K 2 K K
ZENREIEAT S, F) FHAOME (- 5 15 I FH B A
FERIMHEAT 73 BRI EE R o 29 PSRRI, BRT
SR BAA IR PUE. R HREESL
B B,

R

74 H

75 OCCH,

79
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3.1 BEELEFELMBRS

MER-Z RIS B IS I 34 ANP293032),
REZNFEPAENEY), ERUEVIKZ AN
XA, S AEANE AR LRI E —
AUV RS, R AP EREIE 2,6-—
KT HEIREY (20.99%).
3.2 EEREL BT

52 Emi s S A W RER A YN ER T S h 2
HERM Sy, MR T2 L0 B3 B Ry 51
AND2933] - A R R A TR 35.4% . XIRHER SR ER T
SRR R T 2RSS RS Y BT R
(spathulenol), FAFIFERIM 5 9.22%, HAhEE
FIE G RAE I o- K 220 HTHE ). B&
WS- 2 B-1T M. ANASIRAE S /&
(P LS, [ R AR A R AR B, R

HO

81 (39)
82 (3R), 1,2-dehydro

83 panaxjapyne B
84 (3S,10S)-panaxydiol

WENBR T2 5 NS R A FZE L By .
3.3 BERARRZZEL MRS

BT SRl RE M R H D k2R, X
AR E 2SI 7y B AR BRI ISR 5 4 59 A~ A
Beke. dlhke. M. BAR IR MR IRIFRILEMEZ
H el Bm 174, B, BS54, mken,
2K 3 4>, RO A, BRI T Ao HhERHEE AN
NS BRI B4 5 - Chan S5 ER TS vh 43 2515 2]
7T N ANSHRBERAEY) (B 7), 4354 panaxjapyne
A(81).(3R)-(—)-falcarinol (82 ). panaxjapyne B(83).
(35,108)-panaxydiol (84). panaxjapyne C (85). (35,
9R,10R)-panaxytriol (86). (3S,9R,10R)-gensenoyne C
(87). ZRE R TINBINS D B0y WHIRL
gy, ERWRAIRM, ZRE RARCRIBUEET.
PUAR UM B 55 PE DS

HO OH

OH

OH
85 (35,95,108), 16,17-dehydro
86 (35,9R,10R), 1,2-dehydro
87 (3S,9R,10R), 1,2-dehydro, 16,17-dehydro

7 HEFEHHASRERNGYEN

Fig. 7 Structures of panaxynol compounds from Panacis Majoris Rhizoma

4 EREGENAEYD

IR AR SE AR £ B LA 15 B A5 3 2 B K
tEY, AN NS HEIE (panasenoside, 88) Fll
57- = F& Hk 8- S KL 3 B ( 5,7-dihydroxy-8-
methoxylflavone, 89), H fthik 7 5545 2 2K H R
(benzoic acid) B (90). R EEER — -+ — bt g
(docosyl trans-ferulate, 91) 151, 3.45-=H 4 FIK
PR (3,4,5-trimethoxybenzoic acid, 92) [, 2.6-

OH

0Gal,-1Gle

OH O
88

T IE IR (2,6-dimethoxyphenol, 93) 1511 8),
5 Hfth3t

BRUA_ B4 S AL, A R R N ER T SR 2
EARR] 2 NMEAR ZP-1 Al ZP-2. #7525 ) Bk
TSt b5 25 AR A I E 17 R LI S
g, 25, HRIFE R BR & 50 N 3.73%- 14.8%.
8.72%, 17 FEIER D M ARLEIR AR 2
AR BFER. HER. HER. AR, 92K .

OCH, O
0 COOH

HO
Cﬂ |

89 90

OCH,
92 93

B8 KRTEHHEBMERNEMEH

Fig. 8 Structures of phenolic acid derivatives from Panacis Majoris Rhizoma
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