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Abstract: Panax vietnamensis Ha et Grushv., is a precious medicinal plant, naturally distributed in the Jinping County in Yunnan,
China, and Ngoc Linh and Hoang Lien Son mountain areas in Vietnam. Its wild resources are scarce, while artificial cultivation is
beginning to take shape. The chemistry components isolated from P. vietnamensis were mainly triterpenoids, and the reported 63
saponin components related to ocotillol type, protopanaxadiol type, protopanaxatriol type, oleanolic acid type, and C-17 side-chain

varied type, etc. Among them, the content of majonoside R2 was as high as 5.3%. In addition, it contents steroidal glycosides,
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polyacetylenes, fatty acids and amino acids, etc. Pharmacological studies showed that P. vietnamensis had the effects of

anti-inflammatory, anti-tumor, melanin production inhibition, liver and kidney protection and sedation, etc. This article mainly

summarized the current status on resources, chemical compositions, and pharmacological activities of P. vietnamensis in order to

provide a reference for development and utilization of the plant.

Key words: Panax vietnamensis Ha et Grushv.; resources; triterpenoids; majonoside Ro; anti-inflammatory; anti-tumor; inhibition of melanin

production

TNENZ JBIEY) Panax vietnamensis Ha et
Grushv. T+ 1973 FEAEMEG TRE0I B 48 B3 (Ll R
P, 7Rk R T R, EHEFROY sdm Ngoe Linh 8% Ngoc
Linh ginseng BY, Vietnamese Ginseng, HiFANE®R A
ZHE A S . E SR B A R,
RS PHIRERGERARE, THE, 8%
BEM R AE MR “BF =t 8 “&FA
27 NS @3, (£ R IR 25 Ry —Fhigk b

i, T 9B SRR 2 M IR TT . IS
SRFR, “& NS FE NS N8R — i
YW, FERRFE RN, A A AE RS LA
¥k 1700~2000 m PRI, 23 A XaEpk ),
IS BERAZERIRT N, B BB AR BB I R
TERI RS O 2 A EEG R Fh 2 — Bl T E 2
SR 2R P B A R 43 A IR TG R R B 1 3
X, FEBTURMLLS R HEAE

AR AR, & FAS5 NS 8 ALY —
¥, #EHFERSERS, JCH DR B
BRRERE R B RN FE, Hh 2 MeaR I T
e LR IRIFEZ P 2R BE RO, AL
RGBS NS PRI R LR BIRGL, IFER
RAZAE ) A 2 180 A0 24 B A 77 T () B T e
U Z Y 133 — 2 T KR R 25 .

1 EFASHBMAEMZIRINR
11 BREE

(A PR ALRE ) Hicsl: “1951 & Mg ek =
REEFIITRIERG, &V waEHE=L, &f
mbf—%, =hkh. &P WA=t
iy PEBE S EAREE N = EA—FE, REE R H IR
HENR R, B =br AT gL o, =
& P, notoginseng (Burk.) F. H. Chen £\ 400 £ (1]
I, FEH=CEAEMBCKYA, EEHENE
AW S EAE S TG LK) “BA=8" Rh=1
I [E BT A “ e NS e B AR, X
H5nA5RE & ASH “BAE=1T i AR
YT R VI & . 7 (& TERAE)

XF 1986 SRR h 25 A h, W B A 4
A ZARRELA AT LAEE, oo “EF=-B7 B
wAEEIEMAANSE =R RIR, &18
M FERHEYES TS IR . MR TSAEZEE T
FLo A TR PG B ATE A LIRS 3000~4000 m
G AR SRR AR, AR AT R 3000 m B
TR AR, S A B =B BRI
RIEER TS =L IR AT, N (SR
(1991 4F) iRy “BF =" WIARA “BkFZ2”
=87 MRONE NS 1973 LR
REE ERILRKIAZER 1 ASHF, 1985 4L
T 22 € 44N P vietnamensis Ha et Grushv., 1Ejek
FIET, E#MA sam Ngoc Linh B Vietnamese
Ginseng, FL# N KR NS EMF A Z . Zhu 5522003
FEXRE o F B =R R “BF =87 Balhs
AU 5E N P, vietnamensis var. fuscidiscus K. Komatsu,
S.Zhu & S. Q. Cai, {HIZEAFrAT 2012 FFHAEIT
A P. vietnamensis 11 [RY) R4 4,

i FIASCERIREE, KL “E =87 ARRTE
HE RO, JFHMES R “ B =875 “8
NS Y. S ER S =B,
PR IR AR A, R LRI IRRIE . ARE R
VTR, ¥ P vietnamensis Ha et Grushv. i/ 3L 44
MK “E P NS,

12 FRKR

P AS HAREAGHMMEMAEGT N, i
PR IR AN A R

TERER, <P ASAE D9 5 R A iz A
A, PR BEIR R A G fE L. BAE 1980
A, R R T E R H RO XORIRTE A
S B AEMBT R BRI X IR BRI RIH
TER, &P NS BRI IR PO R, IET 1996
SEAE YR G FRA N 2152 1, 3 2006 A5 2R
AR fERN, SRR 250 MM . WA BRI K
YR — B AR R ST, RE 2011
R CAMR T & ANSHL R BEOR, Jf
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2 EFASHUERS
21 BEENS

&P ANZEH5ANZ, =4, ES—F, SHA
Z%2FF Rbi. Rbyy Re. Rd. Re. Rgi. Rhi. =&
B R Ro MIPEES B R FRICY, NS
&, &P AshAEENSREEES T ASER
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Table 1 Comparison of the saponin content of P. vietnamensis and P. ginseng, P. notoginseng, P. quinquefolius

_ B3 30 %
NS B N L] e FrECRIRTY AR
ANZ P ginseng 2.90 0.60 - 0.02 3.50
=t P, notoginseng 2.10 2.40 - - 4.50
FAVES P, quinquefolius 2.70 1.20 0.04 0.07 4.00
4V NS P vietnamensis 3.10 2.00 5.60 0.09 10.80

B BERE T Cocotillol type, OT). Ji NS —figH
( protopanaxadiol type, PPD). J& AN & =g !
(protopanaxatriol type, PPT). S5 L (oleanolic
acid type, OA). C-17 MBEALA (C-17 side-chain
varied type) LA HABZEMSE . H AT S AR
PRI, FEEAERZEPEAL, o H A BT

FOAR WARIE NG~ NS 73 B 211 63 A =kifl
YN 2092328, KHFFRBINMITRE T8 AZ
RZEH T 7 88, %8 T 13 M AS R R
51, HFERMAREG NS BH Rss. 20(R)-ASEH
Rh;. =L Ry, floralginsenoside AP, =i 2
HRM A B SPEHTEE WL 1.
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Table 2 Saponins from P. vietnamensis
EIkE] wEY) Bt KR SCHk

1 W-AZEH Ry oT EES 7,9,28
2 W-ANZEH Fu oT EES 7

3 BT ZH R oT [RE 7,28
4 H®TZH R oT RES 79,28
5" vinaginsenoside R| oT T 7,9

6" vinaginsenoside R> oT R2E 7,9,28
7 vinaginsenoside Rs oT T 23

8" vinaginsenoside R oT iEES 23

9 20(S),24(S)- B T I OT R 9,28
10 ANZ B Rby PPD R 7,9

11 ANZEAF Rba PPD R 7,9

12 NS B1 Rbs PPD iRES 7

13 ANZEH Re PPD EES 9,23
14 ANZEH Rd PPD EES 7.9

15 W-ANZHH Rei PPD Rz 25

16 KRR IX PPD RES 25

17 LR B XV PPD RES 23

18 FAHZEHE R PPD iEES 23

19 =+ EH Fa PPD = 7
20" vinaginsenoside R7 PPD iR 23
21" vinaginsenoside Rig PPD iEE3 25
22" vinaginsenoside Ri7 PPD iR 25
23" vinaginsenoside Ris PPD iEE 25
24 ANZBH Rss PPD iEES 28
25 20(5)- A=A Rgs PPD FRZEH AL H 26,27
26 20(R)-ANZ %1 Rgs PPD FRZE AL H 27
27 NS HBH Re PPT iEES 7,9
28 NSRBI Rf PPT (FES 29
29 20-7% & i - NS B RE PPT = 23
30 ANZRBH Rg PPT EE 7,9,28
31 ANZ B Rhy PPT R 7,9
32 NS BH Rhs PPT (FES 9
33 W-AZ B -Rsi PPT JiEE 7
34 —“tHEHR PPT = 7
35 —“tEH R PPT = 28
36 —HEH Re PPT i 23
37 vinaginsenoside R4 PPT iRE 23
38 20(R)-A\Z 21 Rhi PPT (FES 7,28
39 ANZRH Ro OA i 7
40 LHEH Mas OA == 7

41" vinaginsenoside Rsg C-17 &AL = 23
42" 24(S)-vinaginsenoside Ro C-17 g5 AR 4 =2 23
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W5 & eyt FeUR SCHR
43 24(R)-majoroside Fi C-17 HEAZ 0 Y Rk 23
44 vinaginsenoside R12 C-17 M EEAZ B EES 24
45" vinaginsenoside Ri3 C-17 HEAZ 0 Y = 24
46" vinaginsenoside Ris C-17 M EEAZ B EES 25
47" vinaginsenoside Ri9 C-17 HEAZ 0 Y =L 25
48" vinaginsenoside R2o C-17 M EEAZ B EES 25
49* 24(S)-vinaginsenoside Ra C-17 AL FES 25
50" 24(R)-vinaginsenoside Ra> C-17 g5 0 2 ITE 25
51" vinaginsenoside R4 C-17 U HEAZ 0 1Y iEE 25
52 vinaginsenoside R2s C-17 M EEAZ B = 9
53 floralginsenoside A C-17 e Az {0 2 iEE 28
54 NSRBI Rks C-17 M EEAZ B HRZE b 22 27
55 ANZRBH Rk C-17 ALY R R AL 27
56 ANZ B Rhy C-17 M EEAZ B RES 9
57 ANZBH Rgs C-17 HEAZ 0 2 e AV S 27
58" vinaginsenoside R1o C-17 M EEAZ B = 9,24
59" vinaginsenoside R C-17 U HEAZ 0 2 iEE 24,28
60" vinaginsenoside R4 C-17 M EEAZ B EES 24,28
61" vinaginsenoside R3 HoAh 2 =2 23
62" vinaginsenoside R23 HAh KA = 25
63 E2NE HoAh R S 7

PR ZME N T NS PR IR BT

*indicates the special saponin compound in P. vietnamensis

Gle: B -D-glucopyranosyl

OH
a Gle: a-D-glucopyranosyl  GlcA: B -D-glucuropyronosyl

” OR,
OH OH
o OH o
HO oH 0 Q 0
HO HO OH
OH on| HO HO
OH
on OH

Xyl: B -D-xylopranosyl Rha: a -L-rhamnopyranosyl

Ara(p): a -L-arabinopyronosyl Ara(f): a -L-arabinofuranosyl

Bl €FASHIAMBEREETRETLE

Fig. 1 Structures of four most common sapogenins and monosugars in the saponins isolated from P. vietnamensis
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M~ NS 73 B a4 0 LA vina- RTS8 1)
FAUEFH vinaginsenoside Ri~Ros &4 NS s
B HA vinaginsenoside R; (61) 7£ C-12
frEfiAl, 2R WREI G R A
¥); vinaginsenoside R4 (37) R NHAZMTE C-3
fAAEBERARKYIEANS =N EEH,
vinaginsenoside Rs (7) H1 vinaginsenoside Re (8)
RANBAZNEA o-FE R 2 EH R, thay
8 (MWL AT I 1 Ao SO =N RE, W9
EIFER) C27H C-6hi i 73l 2 AU,
vinaginsenoside Ro3 (62) 7E C-5 Fll C-6 A [A]flii 7K
TERONERE, C-7 frdk—2dAl, TERH2H T
GERST, QT IR S B I 2 B M R — P
I
2.1.1 OT OT B —RMEEAA NYZ R
MR =R 2, BTHAEASEY, HiTMAA
SR ILEE T 16 B OB RE R AL 21028, 1
NGNS R EEH 9 MEREULEY), W 2.
WAZ 2 Rty (1) S 7 AP = b 7y B 15 329,
WAZSEH Fu () EEFES2HRTEE, Hh
A S B0 BRTSH R (3, KR SH
Ro(4) Fe 7 NER 75 43 5545 3BY; vinaginsenosides
R, (5). vinaginsenosides R, (6). vinaginsenosides Rs
(7). vinaginsenosides R¢ (8) X M4 F NS5
53], BIHATALLE, NS AN R AL S 45
14 OT MEH—WAS B RiPH; =Lk
U OT HY 2 H iR IE

OT MEHREETASMEERT, Kl
TZH R (D), FEEIE 53%, HEBESTER
— DL B 020220 KPR A AT ) A Tllumina
HiSeq™ 2000 V- & 347 7 4P NS [ Ay 5>
M), HEXTERFSH Ry (4 WAEYS s mdt T
T, ) PR AR AR R T R R

“CHoige” 5 RRERE TRE R, FAA
ORFUCBEME L B E I &Y 4, HE
FAREHE AT TAE AT .

ITAERIGT C-20 frAEREE M AZ B E (A
Z B4 Rgzw Rhay Rgy 1 Rhy) ARAMRIH I 3R
B, XU N2 S TOAE S I I Ok A Bl 1)
EAF 3 C-24 A1 C-25 Z [ B XU 2 # 8 Ak, AT
AR C-20 A1 C-24 A5 1 B e B AR 7 4 34331,
Pk, FF NN C-20 M AEREIEM NS B L H
G (PPD A1 PPT) FE 1A YA RURH L) B2 Te b

MASREFEE TG, NI BN 2 2 H
A RAEAR N R IEAE I B A R . AR AR
SRER, KRAMR 2008)-FEAZS R E LR
R W) 380 L AH IV (1) B S of g 2R 361, [ I R %
R HEAT B A TR N HUAE T

212 PPD &V AZr PPD BB H A EA 3
ANIEIRE: (1D C-3 FV/EL C-20 MR s
(2) WlEARRHE R AMEIERE; (3) 1E 3-FlHE I AR iy 18] )
) 6-OH KA MEAL I . H #if CARIE 1) 4 A2
JRNZ ZRE R R LK 2, H oRE s B 2008
PR, RIS B IX MG B XVIT 2 i
B BE & W5 Gymnostemma  pentaphyllum
Makino HE R 73 B 15 257381,

2.1.3 PPT %V AZ PPT RLBHMLEHEAR 34
IR RAE: (1D % WT C-6 FI/EL C-20 KR
Bt (2) mEWAFERSE: (3) PEIEEEMZMEIE
¥%. (HW A HI4), vinaginsenoside Ry (37) & NEL
ANZIE C-3 M EAREHAR PPT 2. HATc
fRIEM 4 NS4 PPT B4 WK 2, HAdoKE 7
AA 2058,

2.1.4 FHIRMRA (oleanolic acid type, OA) H
A& T NS H RIS 2 H Re (39) FIFHHEH
Ma; (40) 2 fift OA B2+, WK 3. HrpEHHEH
Mas #5672 M #i 7 B ¥ 2 83 i Hemsleya
macrosperma C. Y. Wu 7 EZ15 2|, & W& FA
S S B NS HEY R E

2.1.5  C-17 MIEEA{LAL (C-17 side-chain varied
type)  C-17 MEEA A B B 28 S 2 B i 0 —
HERTA, MEER A a4l
PR AL M. S (FEXUEAIED . A,
B2 SRR RN, B, MR R
WHIATHERE ., 54, X TaPeE e N2,
C-20 ¥] OH & 5y K AWK I S, F=EMA NS R H
Rki. Rgs. Rks. Rhs20271, C-17 MIHEAR (LAY B H
ZERILIE 4.

2.1.6 HAREA BT B S ANERS, MEFEA
SR KL T AR TR B R T R
1. vinaginsenoside R; (61) 7E C-12 X H4k, 2
H AR SR 0L B I B R N E A A 12
vinaginsenoside R; (62) 7t C-5 1 C-6 Z [H] {1l 7K
TERRUEE, i —B ) C-7 Bk, B EH T
gigizsl, B-tHE M (63) EME P ASH R
MR EY) . St ILE 5,
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R,0

10 R,=Gle(2,1)Gle, Ry=Gle(6,1)Gle
11 R,=Gle(2,1)Gle, Ry=Gle(6,1)Ara(p)
12 R,=Gle(2,1)Gle, Ry=Gle(6,1)Xyl

27 R,=H, Ry=Glc(2,1)Rha, R;=Glc
28 R =H, R,y=Gle(2,1)Gle, Ry=H
29 R,=H, R,=Glc(2,1)Gle, Ry=Glc

1R, ~Glc 13 R,=Gle(2,1)Gle, Ry=Gle(6,1)Ara(f) 30 R—H, R.~Glc, Ry—Gle
2R,=Gle(2,1)Rha 14 R;=Gle(2,1)Gle, Ry=Gle 31 R,=H, R,=Gle, Ry=H

3 Ry=Gle(2,1)Gle 15 Ry=6-Ac-Gle(2,1)Gle, Ry=Gle 32 R,=H, R,=Gle, R;=CH3
4R,=Gle(2,1)Xyl 16 R,=Gle, Ry=Gle(6,)Xy1 33 R,=H, Ry=6-Ac-Gle(2,1)Rha, Ry=Gle
5 Ry=6-Ac-Gle(2,1)Rha 17R=Gle, R;=Gle(6,1)Gle 34 R,=H, R,=Gle(2,1)Xyl, Ry=Gle

6 R,=6-Ac-Gle(2,1)Xyl 18 Ry=6-Ac-Gle(2,1)Gle, R,=Gle(6.1)Gle 351 1 R, -Gle(2,1)Xyl, Ry=H

7R =Gle(2,)Xyl@,)aGle 19 Ri=Gle(2.1)Gle(2. DXy, Ry=Gle(6.1)Gle 365 1 R, —Glc, R,=Gle(6,1)aGle

8 R,=60Gle-Gle(2,1)Xyl 20 R;=Gle(2,1)Gle(2, DXyl R;=Gle 37 R;=Gle(2,1)Gle, R,=H, Ry;=Glc
9R,=H 21 R;=Gle(2,1)Xyl, R,=Gle 38 R,=H, R,=Glc, R;=H(20R)

22 R,=Glc(2,1)Gle, R,=Ara(p)
23 R,=Gle(2,1)Gle, R,=Xyl

24 R,=6-Ac-Gle(2,1)Gle, Ry=H
25 R,=Glc(2,1)Gle, R,=H(205)
26 R,=Glc(2,1)Glc, R,=H(20R)

2 BmHEE (0T). RAZZE (PPD). RASZE (PPT) BENLEY (1~38) M%H
Fig. 2 Structures for compounds 1-38 classified into the ocotillol (OT), protopanaxadiol (PPD), protopanaxatriol (PPT)

subtypes

39 R,=GlcA(2,1)Glc, R,=Glc
40 R,=3Ara(p)-GlcA(2,1)Glc, R,=Glc

3 ETASHFTHRRESEHEUSY

Fig. 3 Oleanolic acid type saponins isolated from P

vietnamensis

22 BRKELKEY

M4 N2 BT E8 53 5 B SR T EE . 10-
L HE- Lk 1,8(E)- —Mi-4,6- —k-3-FE . k-
1,8(E),10(E)- = Jfii -4,6- —He-3,12- g k-
1,8(E)- " Hii-4,6- —He-3,10- —BF J 1 3 i A= 74
IREERE AL G-, gEH L 6. H T XA AR
B R A A A, RIRREY AT
B Z R R IER.
23 Hfp s

&P NS IE OB e iR & S At
o0, BEATAIR. WARER . WhER. HER. W
RIS . CAWINNRYEAZT F I I R A FR IR
VERAEE S, SRR 47.2%0,

CHE T ASHER 17 MEER, B

IR HEAR. FER. REAR. AR 221K,
BRIR. AR, 28R R 2 RENLFER
BRI,
3 & FASHAEER
31 %k

RNE NS 2 b5 17 BB G IR I T R A 1
Bt B o ST FES N R IE G180, W
FER AT R T 2 R ARG AN RIRE FE AR A . 2
PERRE P MR RIS, TG JORE 20 LA 3 BT
HrERE, BlRESEMARRRIIIGEEL, T3
RIEPEIRII R AE . & NS B H KX IR
Z R T 10 MR P 289 S S AT H 7 o Jeong
SRR ST TS vinaginsenoside R, Fl1Ek 1S4
Ro U SCEATHARE =N S B Rey A a B
BEH TR ARG . 45 RKI, vinaginsenoside Rz
X B B i B R AN ER s BR T2 Roy U
NZ A Rty A G0 B ERE T JCREAN IR 2 05 3
II#% ¥ 35% [A 7B (nuclear factor kappaB, NF-kB)
G, B2 PRI ZE 1-an A4 R-1.
WA G2 MR — S RSB & &, JF T
FIALA Y 2R -1 S ARAH G 1 AL AL AR PR - 13
T 1 IR K, R B 4 F NS 2T
i g 2 B85 2 00N R BRI NF-xB {5 518
PRI FIAE 2 BT R B o
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Fig. 4 C-17 side-chain varied type saponins isolated from P. vietnamensis
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Fig. 5 Other types of saponins isolated from P. vietnamensis
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Fig. 6 Polyacetylene compounds isolated from P. vietnamensis
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