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Abstract : The fresh ginseng roots were extracted in agueous methanol (MeOH), and the obtained extracts were partitioned
using ethyl acetate (EtOA), n-butanol (n-BuOH), and water, successively. The repeated silica gel column chromatography
for n-BUOH fraction afforded a purified ginsenoside Rg;,. The physico-chemical, spectroscopic and chromatographic data
of ginsenoside Rg;, such as crystallization characteristics, melting point, specific rotation, infrared spectrometry (IR) data,
fast atom bombardment/mass spectrometry (FAB/MS) data, nuclear magnetic resonance (NMR) data, retention factor
(Rf) in thin layer chromatography (TLC) experiment, and retention time (r.t.) in HPLC analysis, were measured and com-
pared with those reported in literatures. Especialy, the previous literatures reported different data for ginsenoside Rg, in
the *H- and *3C-NMR experiments. This paper gives the exactly assigned NMR data through 2D-NMR experiments, such
as 'H-H correlation spectroscopy (COSY), hetero nuclear single quantum correlaion (HSQC), and hetero nuclear mul-

tiple bond connectivity (HMBC).
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7HA AL lefok g}, ¥4 4?1 aglycone triterpenoid

U steroiddd €49 757t 28709014 3071 F|ofok
s, 4 S o] g Eed Bg 271 o =
oo} gk}, o14k AFEWC] ginsenoside= TS dammarane
AlBe] triterpenoid?! protopanaxadiol(PPD)} protopanaxatriol
(PPT)¢] aglycone®]™, ginsenoside Ro%¢| oleanolic acid
olty. &ANTIA Panax ginsengdA= 70095 o|Ate] AlEH
o] {2 B}, sAIRE Fdd BarE Alxde] tigk &
g5} datart A= dolsl Halse 73971 Wol Ut
H =7odME ginsenoside Rgoll tiste] Eslst whjoz
Z=343}o] HolEE A, 3] nuclear magnetic resonance
ANMR)¢] 749-o= 2D NMR 8-S Fsto] H&3sA 2+
signalS 5783kt skt

14He] PPTAIE Ak FollA 7P thgo =2 hfslo]
+ AREYRI ginsenoside Rg;2 aglycone protopanaxatriol
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I 208 ©4o] $=217]0l D-glucopyranose’ 25 p-
ZAgtslal Y= bisdesmosideo]th. #3198 B ginsenoside
Rgol thdk NMR dataollX] methylZ|& EgHete] #2717k
Astst B4 2 olefine B4 signalo] A E ThEA A E o]
2Jth. 2D NMR 53| hetero nuclear single quantum
correlation(HSQC)2}  hetero  nuclear multiple  bond
connectivity HMBC)E ©]-8-8td 7} signalsS s 54
3tk B3k Hed, v|Ag %, infrared spectrometry(R) 2
mass spectrometry(MS) data®l] tHeiM = S-S 53}
slo] Zgsiglon, 47k £ g3t vy v @I
T3l ginsenoside Rg;®l 4 ¥ 9%} thin layer chroma-
tography(TLC) 23|41 ¢] retention factor(Rf) %=, octadecyl
silica gel(ODS) @ carbohydrate columng A3+ high
performance liquid chromatography(HPLC) A &oA 2] o
FE A7 Hretention time, rt.)= XEF33F 7S A|ASFLA}

shle.
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2. Algf, 717 A U

Column chromatography-§ silica gel2 Kiesel gel 60
(Merck, Darmstadt, Germany)S AR5t} TLC= Kieselgel
60 Fy5,0t RP-18 Fyp s ARSI, Ao 5= A0
gu]2 CHCl,MeOH-H,0(65:35:10) A1-&-313, F2}e]
7d-9= MeOH-H,0@:1)& AM&-313itt. TLC 7de] &4 7=
+ UV lamp(Spectroline, Model ENF-240 C/E Spectronics
Corporation, New York, USA)Z EAY, 10% ag. H,SO,
ek $ 7Hdete] WS AT HPLC 4
S Shimadzu LC-20A(Shimadzu, Kyoto, Japan)E AME-3}3
o 7AZ&7|& evaporative light scattering detector(ELSD,
Shimadzu, Kyoto, Japan)& ARE-sF9=H], 50°C, 30 psiollA]
=739tk HPLC 48 columne Carbohydrate ES(5
um, 250 X 4.6mm, Grace, Deerfield, USA)9} Dscovert
C18(5 um, 250 x 4.6 mm, Atlantis, Massachusetts, USA)=
vzt ARESIA Y 8E8 1= A4 column®] ZH-9-+= A &l
(acetonitrile-H,O-isopropanol=80:5:15)¢} B -&vlf (acetonitrile
-H,0-isopropanol=60:25:15)8 ZA|gt & Fig. 1-A¢} 7o]
stepwise-gradient HOe 2 0.8 ml/min®] 502 &350
™, 4 column®] 73$-oll= H,09} acetonitrileS A5}

o

Ul - o8 - EE - el DR

Fig. 1-B9} 70| stepwise-gradient HOZ 1.5 ml/min®]
£o 7 &Z3ch

NMR 2" E#H2L Vadan Inova AS 400(400 MHz,
Varian, California, USA)©= Z43}3it}. Ginsenoside Rg
50.0 mg(0.0625 moly= 0.75ml(0.083 M)®] pyridine-d:°l =
ol & A= 5m/me NMR =48 tubeNorell, Landisville,
USA)Z 40°CollA =235t} Tetramethylsilane(TMS)E %5
242 ARl 0ppmo=2 SRRl IR SHE-S Perkin
model 599B(Perkin-Elmer, Massachusetts, USA)Z =743}
e, A1E 10mgS MeOH 1mlol| <1 %, &9 3 1}
25 CaF, #3KSpectral systems, New York, USA)*| &
oy Ex3E & oA &ujE @Yl thy ol HES
Y o R AEg & AU, AlE 4 mgSs KBr
100 mgzt &%st 3 pellet A1%7](PIKE, Wisconsin, USA)
& ARESte] w501l pellets o] 83ste] 43It Fast
atom bombardment/mass spectrometry(FAB/MS)+= JMS-
700JEOL, Tokyo, Japan)S AH&-3ted 57431319 ™, matrix=
glycerol& ARSI =82 Stanford Research System
$4=471(SRS, Sunnyvale, USAYS A}g3&le] =A31T)
H| A4 == Polarimeter P-1020(JASCO, Tokyo, Japan)S- A}
g3t =43tk Al 50 mge MeOH 10ml o =<!
< 23] 10ml, 4ol 1 dm®] cell& ARS8l S35

3. Ginsenoside Rg,°| 2|

6 A 20 kgBAFT)YS A & 90% MeOH €
(50 Lyl 24717F ©71A A2ex] F23dh. 252 o
Az AgFst, F& S 80% MeOH £ (G0L)oZ 23]
O FE3TE dojzl oA 45CA 7]} w3l 5=
2 22kgS AT Ao F=ZES ethyl acetate(EtOAc,
3L x3H0EDE 21 F=32m, EtOAcTS A8kl
@& H,05% n-butanol-BuOH, 2.8 L X 32 F= 3%
th 7S 79t B=310] EtOAc(25 ), n-BuOH(162 g) 2
H,0 #8&S A3l

n-BuOH #3E 160 gl thsle] silica gel column chroma-
tography(c.c.) (¢ 10 X 24cm, CHCl,-MeOH-H,0=10:3:1 —>
8:3:1 = 6:4:1)5 A5l 2470 2] EEE(PGB1~PGB24)
Ak 2 5, PGB8 £3(2.88g, Ve/Vt=0.30~0.34; Ve
SRS 8E58vl] Fu; Vt 8500 AM8eh WA 8589
HF-a))ell thste] silica gel cc.(p 4 X 15cm, CHCl,-MeOH-
H,0=83:1— 6:41DE At 17709 &3 E(PGBS-
1~PGB8-17)3 ¥/ ginsenoside Rg,[PGB8-10, Ve/Vt=
059~0.65, TLC R=055QRP-18 F,,q, MeOH-H,0=3:1),
R=0.75(Kieselgel 60 F,g, CHClL-MeOH-H,0=65:35:10),
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Atk @2 H,0 32 tA n-BuOHE FZ3}o
133 A9tk =AY £39] 4-BuOH F5E59)
ale] <Akl silica gel® column chromatographyZS 23]
HHa5lo] ginsenoside Rg & s £l AASIGA ©]
o -8&8v= CHCl,-MeOH-H,0 £3-&m1& AH&-3t3i=H|
stepwise-gradient o2 8313t} 23 sigt=e] =
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Ginsenoside Rg& XEFHste] o] 4t AlZEUS
column chromatographyS ©]-&5}o] 22| wl] 4421 silica

gel®] 79+ CHCl,-MeOH-H,0°|} 7-BuOH-EtOAc-H,0
S AMEERAL, 97491 ODSe] 73-9+= MeOH-H,00]4} aceto-
nitrile-H,05 AH&-3t#, SephadexE ©]&3t= 459l

MeOH, EtOH, H,0 %= o529 E3&mlE ARe-ahA €t
wEtA w5 Al HEHOR HFeFol =2 H,0 Ex n-
BuOH®] EA F32, o] Aejolr ZAgo] A =He=d F
A FL FARTRTE RS S50te] i WAl

ZH(White powder)= @] %It} Ginsenoside Rg,°l 7
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2(Colorless

gREe] B0 Wy so man
oz sof go, oyl AeNE

powdenZ AR =
A Rae Aoj et

Ginsenoside Rg;®| =42 A 190°CellA #aL 196.5°C
A2 BarE o] ep679), oMol Stanford Research System

SH5471E AHg-slol S4T ginsenoside Rg ol =72
193-195°C= vHebsitt.

HAZEE BE sodium lampE FP O Z3le] 589.6 nm
o] Wlg ARgste] 43, olE [al, #oE HERl=T,
TRVINNE Z47h +225, +32, +195% HER} & Ao
&= HeolaL girth ofHel 217} 5783 ginsenoside Rg)°|
[ad, 3 +14.530°C, ¢ = 050, MeOH)Z ey, ¥V

oM BaE +225= 9 Zlo= FoE)

IR &4 A SIF=8 &rfjol] o] &g vhEojx &4
sh= 7397F AukRldH], Boldt #5717} glofAd Zi-ﬂ’d%
A &= CCLY CHCLE §vi= ARg-3ith skA|RE
ginsenoside®} 72 AlXEH] Zole FAE FEske 4
715 Bol 7KL oM WS4 §uiel CClY CHCLeN
Aol =2 ererh Eg AREH tist gai=T w2
MeOHe|v H,03% 722 &wie] 7ol 8o AA9] 4%
710 Wt A= YN oA IR S8 Sl E ARESRA
geth WA 2 59k FE2 AREYUS KBrh E9s &
78t 3llA] tEste] pellets WHEA ST ©] 5
%= pellete] 371 T-J e G S A &

FTHEZL A ves A7 ot e WHeEe
AR eOHoﬂ =521 &g KBroluh CaF,2 wHEoizl
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Table 1. Comparison of physico-chemical characteristics for ginsenoside Rg; with those reported in literatures

No. ginsenoside Ry, 1968") 1995Y 2003%) 2003 20079
i colorless fine
mp(°C) 193-195 194-196.5 190-193 - 191-194 194-195
[0l +14.5 (30°C, +32 (195°C, +225 (27°C, ) +195 (27°C, )
¢ =0.50, MeOH) pyridine) ¢=0.50, THF) ¢ =0.68, MeOH)
3377, 2933, %goe,
IR(em™) 339}87393%53 1635, - - -
1072, 1036”
823, 801, 621, GCOB
FAB/MS(M/2) 7934178‘:‘,32%3‘;0375 - 823, 423, 304 800, 637 -
447, 381, 279, 1839
TLC(RY) 0.75?, 0.55" - - - -
HPLC(rt. min) 20.439, 16.65" - - - -

ACaF, sdt plate window; PKBr pellet; “positive FAB/MS; Ynegative FAB/MS; “Kieselgel 60 F g,

sdge RP-18 F

solvent B (a:etonltnle) gradient elution (Fig. 1), 1.5 mil/min.

, CHCI;-MeOH-H,0 (65:35:10); "Kie-

, MeOH-H,0 (3:1); 9Carbohydrate ES (5 um, 250 x 4.6 mm), solvent A (aoetonltrlleH O-lsopropanol =80:5:15), solvent
B (acetonltrlleii O-|sopropanol =60:25:15), gradient elution (Fig. 1), 0.8 ml/min; "Dscovert C18 (5 um, 5

50 x 4.6 mm), solvent A (H,0),
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o] Qlth. Ginsenoside Rg el 79l IR 2 EF
oA FFatr)9] Abas) Aa7te] oA 4%, sp B
2
Al
AFY FFiert 8 Fries 352 02 FPHEnh
Ginsenosideol] ##¥ #3102 ww o2 KBr pelletS
THEox EA 3%, gionsenoside Rgol distel: IR
data7} Ae] BEIEI QA e&th ode] 27t 4%
ginsenoside Rg;®] IR 2~ Ego|x= KBr pellet 2] 750l
= 3399(0-H stretching), 2932(C-H stretching), 1635(C = C
stretching), 1072(C-H bending) % 1036(C-O bending)<]
F7t AEE ol &g AfelE 3377, 2933, 1606, 1075
9 1032¢] &7 ASE AL

718kt et ARt vlsAd f718kEe]
o= EIMS(Electron Ionization/Mass Spectrometry)S A}
|3l Flo] 7P dutdolt}. AT Al o] 4]

S 8ol 7ML 3l wiEAle] B iAol wig- SobA

EVMSZ =43 471 glh. A<l dii&e] F4 4713=
o] 9= FABMSE AHsHA ==t AlEE 7 stell
A 71X AAX S sHA 4L, glyceroldt 2 &
matrix23te] S}3tEs} E3HES THE U Ardt 2>
E WE SEE FEAA ol HHY F

(Desorption method)y AH8-5t] S 3t FAB/MS®]
= EVMSOl| H]ate] 12]o]23KSoft ionization)Hell i
ng F2 ZApolevart a4 vehbs xztel2das 4
Al GERdTh A o] ARt e BY8YE B BT
FABMS=Z ZH3131om, #A10] 23| A= m/z 823(M+Nal*)
I omjz 800(M+1])7F F2 BAHAN, Xzl as
mjz 637((IM+H-Glc]"), m/z 423(M+H-2Glc-3H,01") ¥
m/z 3047} BALE|R] O}, 220l v AN EA] e ¢
7F o Bk oWl 87} 54 ¢ ginsenoside Rg;©l
FABMS HloJElellX= positive P2 A0S wWe
APl AZ2 = m/z 823(IM+Nal™ )3} m/z 801(IM+H]™)
o] #ZEJN, x| IARE mz 621(M+H-Glc-
H,01%), m/z 603(M+H-Glc-2H,01%), m/z 441(M+H-
2Glc-2H,01%), m/z 423((M+H-2Glc-3H,01") % m/z 405
(IM+H-2GIc-4H,01")7F #5=Uth. Negative HO=E =
Aol S e Aol 2y AR mz 799(M-HI), 7ol
JAZ= m/z 783(M-OHY), m/z 637(M-H-Glc]), m/z 475
(IM-H-2GIc]), m/z 447((M-H-2Glc-2CH, ), m/z 381([M-
H-2Gle-CH,CH,-H,0-30H]), m/z 279 % m/z 183°] #=

ofl oX B¢ o X
i o oE B

Z7 - DA - olAE -

ulE) - olgd - FEE - Uy RERRLE

NMR =4 ] BC-NMRS 'H-NMR9| H|&te] 7+=7} uj
$- Yrolr] vre Fro)l A5 2 7o) ojH ). 'H-NMR2)
A= AR TR Yol 4 7Fsetal, ok EE Ut
SR Y w2 Apedle 717] $488739 H43) 24
Al shimminge| # =A] o} £ AHEHS AX| Ksh=
A4 @ol itk BE Fde AEE 'HNMRZ “C-
NMR % 2D-NMRS BE5F SAshk= 7971 dif=el7] o
o, Al5Y = s sta= Aol mlg- Fasitt
T ARG 9= HIFA RISkl Hlste] EAlEFol
A7) wiEe] Hask Alge] Sx @olok dhrh. Alxd 9]
NMR 54 8uiz= 83wl Holx B MeOH<d ot}
pyridine-d:°] Z'3dsttt. MeOH-<d,8] 73-9-cll= &l A9
signal®] 49.0 ppm FHIA 77 B=E7] wjEe] AREW
SIEHEAA FElske thE signalet A3 7FsAdol &k 1
o W&t pyridine-d;< olefine @Sl sEet= 149.2,
1355, 1235 ppm FHANA 22 WY 25 97| signal
o] AZEA|T saponin®] 73-7-oll= olFAY B9 JHFTt
BA] ot athA] #A7F A $=th. thRt pyridine-d:-°] 73
o= 8de] A7t MeOHol| Bl3le] =olA] J20A &
A Al shimming®] & F|#] o} £ AHEHS AL &
8171 wZol 40-50°C B=7HA] 255 w4 S4s= A
Zt}. NMR spectrometer?] E&5& 2™ 1970 @
o= 100 MHz ©]ste] AiEal'c NMR spectrometer”} 5=
2 AR e, BC-NMRe] 739-E signalel SN ratio”}
=& Z, RS signale 2717F vl o233, TH-NMRe]
A= dAs71e =& coupling patternS Hol& signalS:
@717k oH ). Saponin®] ¢ L S| Aol +

ToRNH AHE wf, A|5E pyridine-dl =05, AE
Aol F=E 0.07-009 M, 400 MHz ©|’de] &3 =
RZ 40°C o)dolx =431, scan 4% 'H-NMRS]
9= 8, BC-NMR 9 749-E 1024 ool £ ~3E
S AE F U A ET F5E] A 889 st S
o= BC-NMR| scan 845 10,000 odo2 geok
F o= Qo
Ginsenoside Rg9ll tidt NMR dataE 2¥ 'H-NMRo
Me F2 B57], = olefine B4y A4S 7R Bl 4
ek 4 signalell thek Zlo] F= assign®o] U, X3}
g3l gnk o]Zolzl BAE methyl?] 4 ol9dE
assign=©] A &t} MethylZ|2] 7%= 3719] €2 signal
o] =¥ ZAUG, 159, H21, H-26, H-27)?, vl$- w:gh
chemical shift [5; 1.26 (H-21), &; 1.28 (H-26), 3, 1.58
H-27), &; 1.62 (H-21), §; 160 (H-26, H-27)]'YE Ho]
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Table 2. Comparison of 'H NMR data for ginsenoside Rg, with those reported in literatures (in pyridine-dg)

- - 1)a) 2) 3)a)

Proton No. gl?ﬂoi/ldﬁz?gl (3%)%9& Hz) (550006 Hz) (4%%0 I?/IHZ)
3 3.493 dd 3.48dd 349 br. d 352 dd

(11.6, 4.8) (10.0, 5.0) (10.0) -

6 4343 m 3.95td 437 451 dd
12 4196 m 355td 4.09 395m
18 1164 s 091s 113s 117 s
19 1.035s 091s 1.00's 104s
21 1582s 1.269s 159s 1629s
24 5.2551 (6.8) 5.1 br. t (7.0) 5.24 t (6.6) 525t -
26 1610s 1.289s 159s 1609 s
27 1610's 15895 159s 1609 s
28 2.054 s 165s 203s 207 s
29 1572 s 0.99 s 157s 159s
30 0.827 s 0.87s 079 s 0.82s
1 4.988 d (8.0) 427 d (7.8) 4.98d (7.7) 5.03d (7.8)
1 5.135d (7.6) 4.49d (7.5) 521d (8.2 518d (7.7)

dEach proton signal was identified by comparison of chemical shifts with those of literature?. Pt represents chemical shift (ppm), coupling
pattern and coupling constants (Hz). 99They are exchangeable each other.

assigno] =] ¥t} 19808t] oMol 2D-NMRE] ARg-0]
A Zo} o]= 0]83 signale] FE3} assigno] HR,
I o]Fl= o]d datag ZHE 83 S methyl”]
o] A= assignalA] ¥ wEsh= AUt gkt 1BC-
NMR®] 79-o|= aglycone®! protopanaxatriol? 2712] D-
glucopyranose?] signalell thst 719] data #he] Eolrl o]
£ 9lg3lo] assignslelzle EAE {lok AR E3lvjct
chemical shiftt} coupling patterno] TFEA YER}ET)
(Table 1, Table 2), ol A Z7o] thEAY, A E 7}
24 3}-shimminge|t} locking®] 243}-H#] E3l7, 717]
2 Qxbol] WE Zlo g Az

# A3A= ginsenoside Rg; 50.0 mg(0.0625 molyS- 0.75
ml®] pyridined;* *5¢141(0.083 M) 40°Cell A Z4 5}
NMR 2#|EZS Ak 'H-NMRE] scan & 8 3= 3}
P BC-NMRS 10243]2 319t Table 2014 BE 24
224090} BC.NMRe] chemical shift #toll %o
AT 2R ANE FA] A= B2 ZfolE BT 9
th. A2} 5 E3 3} ¥|wslal, distortionless enhancement
by polarization transfer NMR(DEPT-NMR), 'H-'H-COSY,
HSQC % HMBC NMR Z#HE#S HY3S] #Aste] BE
signal® A &4 A5t 'HNMR 2 EHo| =
protopanaxatriol®] methlyl”] signal¥} B-D-glucopyranose2]
anomer 49| signale] #319ut} thEA Uhel ok &
A= HMBCeF HSQC 23S E3lod 7} signalS &
ka4 54359t Fig 3-A2 2 HMBC spectrumell A
7V Ao BEE= methyl proton signal(§y 0.827)]

fr

C-14(. 51335), C-13(, 49113), C-8(, 41106 2 C-
15, 30.680) carbon signal=# cross peakE o H-30
methyl2 431t} C-14 signal?= J2 correlations =
9]9] signal#}= /3 correlationg EATE. 8y 1.035004 =
%= methyl proton signal> C-5@. 61.337, J3), C-9(.
49.955, J3), C-10(5. 39.665, j2) el C-16. 36.423, J3)
carbon signal=# correlations 2ol H-19 methyl® 5%
stk §; 1.1640014 #=5= methyl proton signak> C-
14(J3), C-9U3), C-7(. 45.110, J3) B C-8(J2) carbon
signale3} cross peakE R H-18 methyl2 573313t}
Fig. 3-BE ®W §; 157204 #3%¥ methyl proton
signalo] C-3(3. 78.602, J3), C-5(J3), C-A@. 40.279, J2)
3 C-28(8; 31.688, J3) carbon signalE+} correlations
5ol H29 methyl2 54311tk E3 5, 1582014 B2
+ methyl proton signale] C-20. 83.228, J2), C-17(3;
51578, J3) B C-22(5. 36.079, J3) carbon signalE
correlationg H.o] H-21 methyl2 FA stk a4, §y
1.610°14 #=%= proton signal integration ZFOZRE 2
7He] methlyl7]®] signal® FG= A=, C-27(3; 17.744,
J3), C-26(5. 25,698, J3), C-24(5. 125.782, J3, not shown
in Fig) % C-25@; 130.749, J2, not shown in Fig.)
carbon signalE3} correlation® X H-263 H-27 methyl
2 FA4srh 8y 2.054014 #ZE = methyl proton
signal> C-3(/3), C-5(J3), C-4(J2) H C-29(5. 16.326,
J3) carbon signalE&#} correlation2 ¥ H-28 methyl=
439t F Ex2] D-glucopyranose®] 1¥H ¥4<l
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Fig. 1. HPLC chromatograms of ginsenosides and ginsenoside Rg,.
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Fig. 2. Chemical structure of ginsenoside Rg, and key correlation
in the HMBC experiment. Arrows indicate correlations
between 'H-NMR signas and *C-NMR signals in the
HMBC spectrum.
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Fig. 4. HSQC spectrum of ginsesnoside Rg,.

TLC 7/} & UV #= 3jol|4 ginsenosiders &3-S WA
%32, 10% H,S0,5 sl 7hdstd 254 0= WAzl
ol oA ginsenoside Rg;< silica gel TLCE CHCl,
-MeOH-H,0(6:4:D)= Z7H&tdS wf Rf %kl 0.75% “ebst
3, ODS TLCE MeOH-H,03:DE Z7Hetis =, Rf %t

v y T
35 30 25 20
F1 (ppm)

o] 0.55% UEon, 10% ditez BF F 714939l
o B2 A=A o g2 dAEgiTh

ClMAE F9] ginsenoside ¥4 F2 HPLCE ©]&3}
I e, AF7HRE thEE ODS columns: ARS8l 85
472 H,0, MeOH, acetonitrile 5-& A3/ isocratic

o




298 ol - X - oRIA - oS - B - o]FY - FHE - iRl L Q1AeEIA|
Table 3. Comparison of **C-NMR data for ginsenoside Rg, with those reported in literatures (in pyridine-ds)
Carbon NO. ginsenoside Rg, 1979 1995Y 1999°) 20022 20079
(100 MHz2) (25.2 MHz2) (75.2 MHz2) (125 MHz2) (125 MHz2) (150 MHz2)
1 39.423 395 38.81 395 395 395
2 27.859 27.6 26.90 27.6 280 27.6
3 78.602 78.6 76.51 78.6 78.8 784
4 40.279 40.1 39.99 40.1 404 40.1
5 61.337 61.3 60.45 61.3 61.5 61.3
6 79.983 77.8 78.58 77.8 80.2 779
7 45.110 449 44.20 449 45.2 44.9
8 41.106 41.0 40.44 41.0 412 410
9 49.955 49.9 49.07 49.9 50.1 49.9
10 39.665 395 39.03 395 39.8 395
1 30.930 30.8 30.16 30.8 310 318
12 70.155 70.3 69.24 70.3 704 70.8
13 49.113 489 48.45 489 49.2 489
14 51.335 51.3 50.76 513 515 51.6
15 30.680 30.6 3043 30.6 308 319
16 26.608 264 25.90 264 26.7 26.9
17 51578 51.6 50.80 51.6 518 54.6
18 17531 174 17.50 174 17.6 174
19 17531 174 16.95 174 17.6 17.2
20 83.228 833 82.34 833 835 833
21 22.339 223 21.78 223 225 225
22 36.079 35.9 35.61 359 36.2 35.9
23 23211 232 22.37 232 234 232
24 125.782 125.8 125.40 125.8 126.0 126.2
25 130.749 130.9 130.11 130.9 1311 130.6
26 25.698 5.7 2531 25.7 259 25.7
27 17.744 17.7 17.12 17.7 17.9 17.7
28 31.688 316 30.86 316 318 285
29 16.326 16.2 16.95 16.2 16.5 16.2
30 17.175 17.0 15.52 17.0 17.2 17.0
1 105.787 105.7 104.25 105.7 106 106.3
2 75.349 75.3 74.28 75.3 755 75.3
3 79.065 80.0 77.82 80.0 79.7 80.0
4 71.824 71.6 70.70 71.6 719 71.6
5 79.444 79.3 77.60 79.3 78.3 79.3
6 62.808 62.9 61.69 62.9 63.2 62.9
1 98.098 9.1 96.79 9.1 98.3 9.1
2" 75.031 74.9 74.09 74.9 75.2 74.9
3" 78.026 78.8 77.40 78.8 79.2 78.8
4" 71.581 713 70.70 713 71.6 713
5" 77.920 77.8 76.51 77.8 78.2 77.8
6" 63.050 62.6 61.69 62.6 63.2 62.9
Hog 8§37 gradient o= &=t} HE719] A4 ojx|3L, 53] gradient §EHS AHEE 5 gl7] w2l &
T ginsenoside”} %015 A 7}7@ DA 7] el H3 Aol ok 2ol =] ginsenosides} Fo] A2
UV AZ71°14 203 nm 32| Ape)dS o8-t A3 ol FHITATS 2L A Fe IFES AES=)
IR A&71& AR = JARE, UV 7‘3 Z7)9) H|st] 7he ELSD #H&715 /\P% fo] E24%} Column 258 o
= "olA T ePgalAylE AE ol Aelvl, MR $3US I3 QIS vlelel RAMITL §) RS ZAI 3
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