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HPLC Comparative Analysis of Ginsenoside Saponins in
Different Underground Parts of Panax notoginseng

WANG Dong, LI Hai-Zhou, CHEN Ke-Ke, ZHANG Ying-hun™ , YANG Chong-Ren™
( Staze Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany ,
Chinese Academy of Sciences, Kunming 650204, China)

Abstract: In order to elucidate the distribution rule of saponins in Panax notoginseng, the contents of
ginsenosides Rg;, Re, Rb,, Rd and notoginsenoside R, in different underground parts of notoginseng
were determined by HPLC analysis. The results indicated that the contents of ginsenosides Rg, and Rb, to-
gether with total content of ginsenosides Rg; , Rb;, Rd, Re, notoginsenoside R, in the taproot “60 Tou”
(viz. 60 taproots per 500 g) are highest among all commercial grades of P. notoginseng. The thizome
provided more than 25% saponins, though its biomass is only about 18% of the underground parts. The
levels of biomass and saponins of phloem in both taproot and rhizome are significantly higher than those of
xylem. The biomass and saponin levels of two years old roots are markedly lower than those of three years
old one. The comparative analyses were carried out on P . notoginseng of different stem colors.
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=+ (Panax notoginseng (Burk.) F. H. Chen) X & H-t, HAMEL (Araliaceae) A
ZRMAY, EREZLNZRPAEHM, LEATIEMERD . BREM, ILRSE. H20%
RN E-EH B E T KRR RN =R 2R (Li %, 2001; Ma %, 1999;
BE%, 1993; Zhao %, 1996), ERXB=LXLRME RS, MERSE., RRRAEEY
AAELZENARERN, JHER RN AR EZREEEEY R, =t oA
SR RSB BIAMN, BF 200 ZEMRIET L, 23 ZFNRE, CERTES
Yty A ARIFBEAAE = MBI AR, RRE# =L T Rege R R, TR,
ERFE P AR B RE A M AL R Pl BN R AR R, IRiT =L BR R
BARERBRAEREENE L, ASUIRE =L T 56 AR LR RS R

1 XS
1.1 {3, AARTRHE

Waters 2695/2996 = BB . Millennium” RSB HR S, QIEMICHE, MTEIRRE, ik, AS
24 Rg . Rd. Re. Rb, AR = LR R, beHESEIN AT EEIML, JF4 NMR I MS HE5ER % (b #5450

TR R A Z ( Panax notoginseng (Burk.) F. H. Chen) T 2004 4 10 AR AR XWIE % =
BRI B O T 1L R
1.2 HRHE&

R = LR, FMR, IRAGIRE 4 M8, MRERNTEZRAREFSHETHE, S
T ASCTH, WMETE, we, 40 B, HREH,
1.3 BEeRsRNE

FERTE ASCRIE TR B8 E, HEHRI 10, F] 70% P AE 150 ml MFEHEIS K (8K 30 min), & 3F
BB, BETH, BETK, #id Diaion HP-20 KILW ISR IS EHr, A5 KMPRIZER, PR
VR BETH, Ba2R. FE, BE 3K, itEHHEE,
1.4 HPLC ER5#
1.4.1 AEFFERRSEEMEIRE A3 Waters Symmetry Cis ¥ (3.9 x 150 mm); Fizh#: 285 -
K, BEREVEM; B 1.0 mU/min; BB : 203 am; #EIE 25°C, FESIEREGEA SR Ry BiTE RN
T 6000, FISMrBEERLRIE, AR Ry M Re WABERN KT 1.5,
1.4.2 fRAEBHER RAEGESCTRIE TR EHEE, BEKRR, PHERE Sml, HHRHKS R,
(0.232 mg/ml), Re (0.264 mg/ml), Rd (0.316 mg/ml) #I¥ Rg (1.54 mg/ml), Rb, (1.656 mg/ml) ) 2 4
X BB SR TR TR . X HESRYATE 1 A 5~ 80 IIBR 5 pd HERE, XHRESRTAIR 2 M 5~ S0 pd THIRR 5 pd HERE, WIEARAE
PR, ZLEHKR, : 4.60~18.56 g TN y=3E-06X+0.525, R =0.9995; AZEMRg: 7.7~ T gl
FIN y=3E-06X +0.744, R* =0.9998; Re: 3.96-14.52 pg W N y=4E-06X + 0.974, R =0.999%; Rb,: 8.28~
82.8 pg FUHEPM y=5E-06X-0.3172, R’ =0.9992; Rd: 1.58 ~ 14.22 pg WA y=293218X-3119, R =1.0000,
1.4.3 Bdimml e A= -UREREE, 1240 B, BERIR g, A 0% TR 10ml, HERE, &
FALPE 0 min, BOPEFER, FATFAAMEBRWER, B8, WEHEBR, JHMTFLIEE (0.45.m) ETEIE,
1.4.4 REMERERE LF—FEREH 100 EEHN6 R, MEVER, MXPRAERE RSD 4 5H
Ri: 0.60%, Rg: 0.45%, Re: 0.51%, Rb;: 2.21%, Rd: 0.52%,
1.4.5 fdGAEBMREHERE BRE—EAS BB IE0, 6, 12, 24 h ke, WEEEN., RSD 4
MH R : 2.08%, Re: 0.34%, Re: 1.65%, Rby: 0.73%, Rd: 1.90%.,
1.4.6 FEERMRER  XFEAERET 6 K EERERK, UMAETE &S RSDEMT -
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R,: 0.80%, Rg : 0.60%, Re: 2.79%, Rb,: 0.96%, Rd: 1.11%.

1.4.7 EEEGRS KEFRER - SLERES 6 ), 52912, BEREHEHT, W 70% PR
W2sml, HE, FREER, FMUANERORSENERE. NE, TERKE, RN R FHE
% 102.03%, RSD 1.95%; Rg V-3 E k% 107.95%, RSD 2.12%; Re 3 % 125.76%, RSD
2.69%; Rb, FHH# 104.249%, RSD 2.32%; Rd F3EHE 97.65%, RSD 1.49%

1.4.8 FEGIR AU ISR LRGSR 10, WESHEMTRARNER, EEWME3
w, BUFHIME,

10 2 #R5ITE
H AT, 8% %8 & K RO 38k
g . (HPLC) Ml = e a i, BTFAS
2 &1 Rg, A1 =L Re €030 (040 61 i ]
Rl R AR, A B IEAR, B OREEAT RS E T
e e HIE T A, 2005 4F 5 9 [ % 25 SR U
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R, HIBHIRIAT 5%, HECHMas i fa

- jémﬁxfﬁmfw D7, HARREAE Ry 5 Re A (HZ

MBS, 2005), AXEY T ASER

Rg M= LBM R, AR5 E0@ETE, FexfAS8®K Ry, Rb, Rd, Re =LK

R, #EAT— KM B AT (1) 7EMGIERE |7 B = L T 34 B4 SUL 2 RO EBERAE

ST HAARZE (thizome) . £ (taproot) . XM (rootlet) FIZNMR (fibre) 2H Mo

FMMFR KT, WEGNZE AL, BLERASE, KEE 500520530 kT,

INEHRBR o RRI%HR =G ERBMTEREN, 60k = EMASSR Re # Rb, AR
B, SAEBRRASL S B0 RS T RAMERS% (82).
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Fig. 2 The saponin contents in different commercial grades of P. notoginseng root
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RZEXFR “ByO”, “fsk” B “mearT, BREBRCLR®AE” CMER FX4YH
FEER, RRSARN SR, AT4m=-t. BEYLEAE 180 Bk =FA R ISHMH T
E, BREVERY T EHAEE, HKERZE, SREMIK, 2314 65%, 18%, 12%H
5%, BERRHSEN . B> FHR> IR >, £517.98%, 11.74%, 10.28% Fl
8.38% . G A BRKM 25.4%, 61.7%, 9.6%F 3.3%, #FH>HEELRMLD
HPLC B4 2, AEEMR, WL IRAGRS s M FEEBRBU WL GEI IR
11.02%, 15.71%, 9.55%M 6.47% ., £~ EERBTRBITTES TBAL P I L HIZR KBUHDL,
LIASER Rg, F1Rb, & EEE, “EERETHEESIEL 4%, —LBR R I=ti
TEAAFEALE RS, ERZE . FRARPHESEET 1%, AZER Rd fil Re fEMRZE
RS ESEE 1% (B 3). RZEMEY BN 16%, BREEHS 25%L 1.
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Fig. 3 The saponin contents of different parts of P . notoginseng underground
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TR, SEERNHS, SR, WAL X 80 MREEVLEURE K = AR 1M
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5.23%, WAL 6.29% M 5.79% . KFE#H Ry, W& BEE THIEEE, MK+ Rb,
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Fig. 5 The saponin content of xylem and phloem in P. notoginseng underground parts
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Fig. 6 The saponin contents in different underground parts of different phenotype
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MR FEPEE (methyl gallate, 10), KI{EEHA (CHCL-MeOH), XF FeCl, i{f B ¥ 4. ESIMS m/z
183 ( [M-1]7). EIMS m/z: 184 (M*, 87), 153 (G,H,0,, 100), 125 (GH,0,, 39), 107 (C,H,0,, 7), 97
(4), 79 (18), 55 (C,0,, 1), '"HNMR (CD,0D, TMS, 400 MHz): & 6.81 (2H, s), 3.74 (3H, s); "C NMR
(CD,OD, TMS, 100 MHz): &52.7 (OCH,), 110.2 (C-2, 6), 120.8 (C-1), 138.1 (C-4), 145.0 (C-3,
5), 169.3 (-CO0) . LAR%HEL U —3 (T %, 2001),
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