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(PEFHHRR AT, B9 6560204)

ek REFEAR Tt kAR M=, SREEHHLE, RAASAHRE,
ARX. BH SENHEW, TRERE. AERHORHBAH, ROZT B3,
BRI TREETRERRE, REALESSEMBRAFOEHAYRESFRAY. =L Panax
notoginseng (Burk)F . H. Chen AZBiksm AR %, AEEREPHAFEEEETA
Bk, RIZERER FREAARESHE. KARSRS EEHSOEUNHR=KELR?,
A3l = CHRuE ety b3 B RS 2 r AR A E.

LAILERMN =Ly hRRe e, SddBeER2 %% R~-A, R-B,
R-C.R-D,R-EMR-FE,5#er. SHELKENKISIF, SEMSHC MBS,
3% 2K Ry, , Re, R1, Rg, #1 Rh, , 4R wAE 1 fiss, 2K R-F MEEEH.

Sanchinoside Ri R R
R-A(G-Rb) Gk—GicL H GluHGiel
R-B(G-Re) H  Rua2Gu-0—Gh-
R-C(G-RI) H x12gulo—Glu-
R-D(G-Rg) H ocrnlo— onhb

R-E (G- Rhy) H Gh‘o-— H

Fig .1  Chemical structural formulae of sanchinoside
R—A,R-B.,R-C.R~D and R—E from the cell cultures .
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WC- NB AT, BEHREIE; Perkin— Elmer 577 BI4LoMEi#{(; Bruker
AM - 400 MHz A8 3BREL %O, Finnigan— 4510 8UFi%{(, 70 eV; Waters 990 BV %
G, AN HEER, #zHE; MeOH— H,0(90 :10), BMHEK 202 nm. i
BH AR (10~40 um )H# LEHE T 7 & Merck RP— 8 R AHEE B (40 ~ 63 um).
RN ARE G RDH QST ™8R Merck RP- 8 RAHEEKAR, WMEEHTRITN :
(1)n — BuOH — AcOEt— H,0)(4 :1 :5, L&), (2) CHCl;— MeOH — H,O (7
3:0.5); RAMBEERBRIFN; (3)70 ~80% , 10% BB AR DA, D- 101 241 Diaion

23T 19904 9 H 3 A3,
* ARESERERFEESRHHRA.
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HP - 20 B AILRHBHAE. SCPRAT HAFMRFII A4 (AR ),
—. XBHH

HIRH B ALFEEHRR = LEFRLHRY, Bl AREFBURBARE Y. 2
KETREMEHE.
=, REfRNRRMS W
 BkGTREH =LA 200 g, BHEERCEY, 1t 80 HIE. B =-tAHM R
HEHW, HEERIAREHRYSEL ZRANER, HRBRERA—BuOH®®R 2 ~3d (K
mEn—BuOH E&EN 1 1 10), S, n— BuOH A E# M 2 ik ; #& ELin— BuOH,
AR FEFE R 10 min, st ; LA LIEHE 60 C LATHRT (b T8 4 LR, £
B, @A EkRsT Ry, ERBES 60 CLLTF, #REUREFE M), B »— BuOH;
REAKIEMRIG T, Ft,O Bils; Wagkd, S KILREHMIRE, RHKER. BF
A 20%MeOH e , FEA 70% MeOH Bt/ . & F 70%MeOH Bl . a8 2m12.5g.
= .Sk ERNaL SmE

BBR12.5 gEkEREK, CHClL,— MeOH— H,0(65 :35 :10 TR)%M, Hy
BESLILUIIVAV, BEE2700.52g.1.57g.2.75g.3.00gf11.30 g.

Wy 11 1.57 g kB EHT, Fin— BuOH — MeOH — H,0 (40 :10 :20 LB)BEMK,
BERX R-AHS, BEAHRP -8 REKEEN, MeOH— H,0(70 :30)%HK, #
R-A#&0.32g, HEGEREK.

Wb 1112 .75 g iR BT, CHCl,— MeOH — AcOEt— H,0(20 :20 $40 : 10
TR K REoHE B R-BAMR-CHEAY. R ARP -8 RHEKERN,
MeOH — H,0 (60 :50)¢tME. B2®-R-B 0.36 g R-C0.18 g. R—-BAhE LM,
R-CHABH K.

W IV 3.00 g BEe i E#F, CHCl,— MeOH — AcOEt— H,0(20 20 :40 : 10
TE)®RK RES>E, S2X R-DMR-EM&. 2 51H RP-8 R ik KEE#H,
MeOH — H,0 (60 :40)3tf, HHB 2 R-D0.33g M R-E0.27g. WHAEAR
X,

Wty IV EES B,

W BANEAGRRRKE, HRELLRKPHLLE, HTEEH#TILE, IR
A (RER )D& A RRAEC AN Bk 2R 2y L. &R m#E 1 iR,

Tab 1. Comparison on the content (% ) of main single saponins in total saponins between the cell
cultures and the cultivated root of Panax notoginseng (Burk )F .H .Chen

Saponins R-A(Rb1) R-B(Re) R-C(RI) R-D(Rg)) R-E(Rh;)  Others

Cell cultures 12.53 14.61 7.29 13.75 11.01 40.80

Cultivated root 41.08 3.42 3.65 43.36 0.22 8.26
. BE .

R-A TLCREMBE—FA [ REK (1)RF0.23;(2) Rf0.22; (3) Rf0.61]. HPLC
fRBg R EDY 5.30 min, mp 197~199 T, 5&# Rb, iR Amp b 198 ~ 200 T . IR(KBr)
cm™'3400, 1620 . LEELAHMS m/z 331,229,169, 109. ## HCl — MeOH &M,
TLC REMKIT2FA - D - HHBMAS . P"CNMR %5 Xkl 2« Rb, —
#eY, KRR bEBELE2,
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Tab 2. 'CNMR chemical shifts of aglycone moieties of saponins from Panax notoginseng (Burk ) F .
H . Chen cell cultures (in C{D,N )’

Aglycone moiety
carbon R-A R-B R-C R-D R-E
Cc-1 39.37 40.03 39.76 40.45 39.52
Cc-2 26.86 27.81 27.84 27.98 27.95
Cc-3 89.14 79.16 78.19 79.00 78.07
Cc-4 39.79 39.54 40.25 39.91 40.38
C-5 56.58 60.92 61.42 61.61 61.51
C-6 18.56 74.81 79.54 78.05 78.71
Cc-1 35.28 45.96 45.03 45.34 45.35
C-8 40.18 41.3] 41.24 41.36 41.23
Cc-9 50.35 49.67 50.03 50.20 50.30
C-10 37.05 39.77 36.17 39.70 39.78
c-11 30.85 30.86 30.61 31.05 32.16
c-12 70.31 70.27 70.33 70.65 7.10
Cc-13 49.61 49.20 49.25 49.26 48.39
C-14 51.80 51.81 51.74 51.64 51.73
c-15 30.95 31.06 31.03 30.96 31.33
C-16 26.74 26.72 26.72 26.85 26.90
c-17 - 51.52 51.51 51.51 52.06 54.81
C-18 16.33 17.80 17.84 17.72 17.21
c-19 16.13 17.80 17.59 17.72 17.67
C-20 83.59 83.37 83.42 83.67 73.07
Cc-2 22.53 22.40 22.45 22.68 27.12
Cc-2 36.31 36.14 36.17 36.25 35.90
Cc-23 23.31 23.29 23.32 23.55 23.06
C-24 ©126.05 126.04 126.05 126.10 126.40
C-125 131.12 130.96 131.02 131.25 130.78
C-26 26.82 25.76 25.80 25.95 25.81
c-21 18.01 18.73 17.59 18.02 17.47
C-28 28.21 32.24 31.78 31.88 31.75
C-29 " 16.68 17.57 17.59 16.51 16.40
C-30 17.52 17.57 16.75 17.37 16.93

* Spectra of all compounds were measured at leHz.GlembalslﬁﬁvalumamgiveninJ(ppm)

R-B TLCRZENHE—BEA[ &4 (1)RF0.43; (2)RF0.51; (3)Rf0.48). HPLC * ¥
BHial% 4.48 min. mp 201 ~203 T, 52 Re {4 mp % 201 ~203 C . IR(KBr)cm™
3380, 1620. LEILAHMS m/z:331,273,269,187. #M HCl MeOH k., TLC
REMMRITHIY f-D-HEH. f-D-REWUAZIE, I3CNMR #4530k
i 2w Re —% %, it UBELE 2.

R-C TLCRE N —¥A [ £ (1)Rf0.43; (2) Rf0.51; (3)Rf0.41). HPLC &
BB 4.20 min. mp 223 ~226 C , 582M R1{EA mp X223 ~225C . IR(KBr)em™'
3400 , 1620. ZBEfL™ 9 MS m/z 331, 259. % HCl— MeOH K #, TLC 7B
RIL2BH B -D-%E%. p -D-ABMAR =M. "CNMR % 53 #iE 2K RI
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—H2, XamBo LB BERE?2.

R-D TLC K% B4 [ %% (1)Rf 0.60; (2)RF 0.54; (3) RF 0.31]. HPLC
R BBFIE] 04 3.80 min . mp 215 ~216 C, 58K Rg & mp#H215~216TC . IR (KBr)
cm™'3400, 1620. EEL7=# MS m/z 331,229, 169. ## HCl— MeOH /& f#. TLC &
AR ITHHH f—D— HWEMMAZ=E., "CNMR 58 53¢k 2m Rg, — &2,
HeruiBo e usEiEZ 2.

R-E TLCHRZEH%—BEA [ RHK(DRE 0.72;(2)RF 0.62; (3)RE 0.24]. HPLC
REBIAI 3.50 min, mp 192 ~ 194 C, 52 Rh, i& mp 4 192 ~194 C . IR (KBr)
cm™'3400, 1620. ZBE/LF=# MS m/z 331, 169. % # HCl —MeOH K& f#, TLC REWH
T BN f—D— HABASR =R, "CNMR B8 5 ik g 2® Rh—F>Y, X2
HoTHor LR BERK 2.

W’

=LA RIERN O M TR R Wb = BB T ZRB PN —A AR M
#or. MNKEEFNETORE, FLEAE LM ERNATEESE, 2R EaAtX2H
- ANHEHFEH. AT LEFEREZCAEGEE—EhER, HEXFERZE> 2R
MREUY Bt B R & R E RS R E AR, RICERNRES (SREHY)RHKE
T4, LB 60 C THTHRRELS. HARRERTER AWK ITFEHAK A A
BRES B, XHESHERDRS, SHE SHRTREALK, #BnT LGRS KT
WA, BIMKGETRESRBREEBE TELENES B, FT2riiRi, SWEASORE
BERR A PRI (60 OB, HATYRAT e, Bl TaAREFYERES, Bk
ETEEERMEEKIKEBCE, XEERRGMR (LR FARR) KD, 5 TEHK.
ZE TR RMEEEERCE R OMARE FkE, FHAPERGRR, RigRyitid
BE, fillAzaR, = tadmemiBiud s, —RRAETELRE @, %¥EAH
A2 Lo B, BAIRMARILEK R D101 #1 Diaion Bib%, 7 {XHE & KR
BN, BRERRZM LMo R. KILBRFREE A DUE = LR iRk, B%kdb
R, WiELRMARWAAY AR, %% EEES, HToEAitels -EnmnE. RA%
EARE R BT R R Mo W A RE, RARA Sep — Pak HALE M RP-8 R
MRLLG, BBk RRNO AR, BREERRMAERRK. HLFMHE(H
TH MRAEH T2 )R LA, REAMH B EEry e,

M=LHifEEHY b BE SRk e, Atk amiB i HPLC K TLC &%
B, #WlEHFPRRARLTFSRED—3, BELRGEXAE —ENER, FEH2EHR
EFRYPEREMR L, BEFEEYPEEINR D, FREorEaEfmhaERR D, BEE
EHhERAB £, U EHRERELIEY, ERMNELaRAAFERE R~ 2R
2REHT, (HLSREMEAFREURERNAE R, RENEFOREREERNATER —EHE
R,

i AR OER4 M E1- MS 1 '°CNMR.

K@i =tb; mfasliy, 2R
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SEPARATION AND IDENTIFICATION OF MAIN
MEDICINAL SAPONIN COMPONENTS FROM MASS
CELL CULTURES OF PANAX NOTOGINSENG (BURK)
F .H .CHEN

LG Zhou, GZ Zheng , FY Gan , SL Wang , CR Yang and C Xu
(Kunming Institute of Botany, Academia Sinica » Kunming 650204 )

ABSTRACT Five main saponins were separated from the cell cultures of Panax
notoginseng (Burk ) F .H .Chen . They were sanchinoside Rb;; Re , R1, Rg, and Rh, identi-
fied by TLC , HPLC,IR, M .P ., "CNMR and EI-MS. Saponin components of the
cell cultures were almost the same as those of the cultivated plants. But the content of
saponins was different between the cell cultures and the cultivated plants. Saponin extrac
tion and separation procedure suitable for the cell cultures has to be different from that for
the cultivated plants .

Key words Panax notoginseng (Burk ) F .H .Chen ; Cell cultures; Saponin



