¥E% 8334 Vol.19, No.d, Dec. 1976
J. Korean Agricultural Chemical Society

B®EAES| Saponinl| RSt W (F—R)
Saponin fraction®| FE&EF5 %0 Eﬁﬁl-(ﬂ

MR E-E R E-8 8B
AR BRAE - BRAIA aRhBEREM*

(19761 949 209 =)

Saponins of Korean Ginseng Panax ginseng

| C.A. Meyer [Part I)

Determination of Saponins Fractions

Sung-Hwan Cho « Han-OK Cho* « Ze-Uook Kim
College of Agriculture, Seoul National University

Soodo Women’s University*

(Received Sept. 20. 1976)

SUMMARY

In this paper, new methods for the determination of the total and the individual saponin
glucosides Wipre proposed. One of them was a colorimetric method following Two-dimen-
sional Thin Fayer chromatography. And the method employing Thinchrograph TFG-10
or Densitoroi DMU-33C followed the separation of the saponihs by means of a preparative
thin layer cﬁromatography. In accordance with the density of the chromatogram of each
saponin, Thinchrogram or Densitogram of the individual saponin fraction was plotted and

determined.
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Chart 1. Extraction and separation of saponins
|
from Panax ginseng
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Fig. 1. A Modiﬁedi Soxhlet apparatus used for
continugus \‘eX_traction of ginseng principles

2% BA: pESz, REY 2 Z3HAD o
butanol & 784}, separatory funneld) A A g3}
n-butanolfE el saponind BFANZ A, KE
el RS nbutanold e} AGFLEA
saponing FEESHE #RfFE HE HEo)dtd KF
#%o] A] Lieberman Buchard/<fEe]l [at:o] 2+ 7
A ARG ol o] st defAl n-butanol
Be AN et B2 AT F, RERRAA
A7 E BES CaS0s7t 271 desiccatorfyol HZE
ste] EE saponingbE 3ol

(2) Thin layer chromatographyel 2§ saponin

fraction®] 4rp

TLC platex =4 flaskel silicagel 30g%
H,O-McOHEB&&#(2:1) 60mlE ¥ parafiim
o2 nAE §F, 137 AHEA AR 74,
o]A L TLC plates] 0.5mm%F# 2 coating3tz
ZEiEdl 3050 KBS, 120°CaA A 18 IE
HALA A TLCEPR:Z A CaSOsE @2 desiccator
pell fRE s =t

o] 9} 7ko] FEMALAZL TLC plate kol methanol
o %9 10% saponing -2 10~202% = spotting
oz —EEETAA BEAAZAT.

BHBE2YE 1ZXEMEE CHCl;-MeOH-H:0
(65:35:10)8] TFEHMUATF solvent-Bzg} H{BIE
RS B spotel] A ¥-¥] 15cmA ] 74A REFA
gz, 2REMBAAEZE CHCl-MeOH-H;0(Sol-
vent-B)$} n-BuOH-HAc-H,0(4:1:5)9] LB
T Solvent-Azt ) F A BHEAIN, B
B spotZ 2E 10cmA AR 2RToE BHE=ER
plateZ chambere] 4 Aol FRAA AzFH o
S, 3% CeSOMEWN HsSOp) EHal £9)¢
plates] E53m 110°CAA 1087 sdsel B
A A B9 saponin spot7t }EMR chroma-
togram< QAo

(3) saponin fraction?] R

1 ETLCH: o2 Bhstel A7 & saponin
chromatogram¢] RifEE HIEst] MEY RifES
Hirste ERel, = TL chromatogram-g #HH -
@A #, Thomas Hoover capillary melting point
apparatus® (HFEste], RIBAS WEstx, WY
4 saponin fraction®] FEEE [#iste Table 1.
sk o) FEESz F—% TLCS densitograme}
Ve e 4 peakd ZM Y ginsenosidesel we}
ﬁ%%}% ]—4_’ 11,16,18,21,22,23,28)

BEH18,28 22 golvent-AS} solvent-BE BRER

- 23R~



Table 1. Identification of saponins obtained from. Panazx ginseng

saponin Rf value M.P. (°C) ginsenoside
fraction code measured reported measured l P? éggifz:gie ' estimated

K-1 0.13 . 0.14 165 185-187 Rd
K-2 0.19 0.18 183 } 185-187 Rby
K-3 0. 30(0. 22) 0. 30(0. 24) 165 Rb,
K-4 - 0. 30(0. 35) 0. 30(0. 36) 154 157-160 Re
K-5 0.38 - 184 - } Re
K-6 0.42 0.42 180 182-185

K-7 0.48 0.50 170 176-178 Re:

Note: Solvent-B was used to isolate all the saponin fractions, and Solvent-A for the isolation of K-3

& K-4.

The numbers in the parentheses were Rf values of K-3 & K-4.as they were developed in

the Solvent system A.
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Fig. 2. One-dimensionsal thin-layer .chromatog-
rams of ginseng root saponins
Solvent-B: CHCl;-MeOH-H.0 65:35:10,
lower layer.
Spray reagent: 3% CeSO, in 3N-H:SO,

fraction(Rby), & spotZ K-4 fraction(Rc)&ZE
FESFA .
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™ Solvent-A

Fig. 3. Two-dimensional thin-layer chromatog-

rams of ginseng saponins

Solvent-A: n-BuOH-HOAc-H20 4:1:5, up-
per layer

Solvent-B: CHCl;-MeOH-H 0 65:35:10,
lower layer

109%—102: 10% saponin- 10 lambda ap-
plication o

Spray reagent: 3% CeSO, in 3N-HSO,
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Fig. 4. Absorption spectra of ginseng saponin.

FEMILA D TLC plate kel methanole] 3¢
10% saponing & 202 spotting®tzZ Solvent-B
ol A 15ecmA AR 1HTC Bl plated: ZHil
AA EME o2, 3% CeS0s BHWE EF3lz,
110°Cal A4 10&7 4 AA vheld saponin spot
=2 digital densitorol DMU-33¢c(H AREBATE
R giti)el Ao} £ ginsenosidel TL chroma-
togram®] BERhAR-E FakA Stol, = densitogram
o] peaksy&|F saponin fraction® SEHE HH
St of#), MWEEEE 500nm, Slite 1.0Xx3
mm, O.D rangee 1.5~4.0, REIBEEEE 1/2
(Bt BEgiK=1/2: Dol %=t

(5) Saponin®| BuA% &

LY i - SEBEES AX wHEol3 saponin
< ethanoldl] Bt z, A7l —FEES HS0
10mlE md obg, EXEAA HERAA —ERHE
ot ok g, WHEE - BHES ethanold: W
& &, 25mle] ZHF2 3432 ether 50mlk
o2 33 REHHs] A% etherd & 5% Na-

- 2371 —



HCO; 30ml & ¥ 30mlsk 2.2 A 3 & =} Lol ether
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Fig. 5. Calibration curve of ginseng saponin by
Vanillin-H,SO; color reaction

ol HREe HWMFWWIo FPdd &FH
L% ginsenoside-Rba(0.47%), -Rba(0.21%), -Re
(0-26%), Re(0.15%), Re(0.17%)%z HED
A3 Rby R RedllA £ o& SRBMEE e
2o QEd, olAL FMEPo 1XT TLCRM

Table 2. Composition of ginsenosides in saponin

isolated from Korean ginseng

ginsenoside 0.D. value sapon{n
estimated observed corposition(%)
Rb, 0.425 0.23
Rb 0.324 0.17
Rc 0.298 0.16
Re;(Rd)* 0.238 0.13
Rey 0.271 0.15
Rai 0. 306 0.16

* Shibata designated it as Rd.

ul o 2 ginsenosideE Zr@Este], 9A3A saponin
fraction st Z3A, % fractiond HFHF
o EERINA dfste Aoz A" F, R
%= AA gt 2] solvent-Ao] A& Rby#t
Rby7}, solvent-Bol A &= Rby9} Rerl &#3 3 9
spotZ vEbd Fopz, 1RT B A= RifE
7} A& ginsencoside -Rb;, -Rbs, -Rc #9] #Hik
¥ saponin®] ZE7l A FA o] FAAA gt
wtekA], TLCEA ke WTsled £ ginseno-
sidef] 8% WEs7 $1sI & saponin frac-
tionfle] FEEt $AA FL 1RT BREkEdE
SEE D BHlol Sl 2Rkt BB wdAd
Aoz J74g.
2. Thinchrographt| 2§t saponin fractien
o| #HE
R BEEEANA 9L saponing solvent-B
A 1kTeE BESHY fractionflz ZBESH o
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M Thinchrograme Fig. 6% 7o},
Fig. 6] A thinchrographel a4 FRE &
peake] WA & planimeter§ {4 KA

Table 3. Fractional distribution of ginseng
saponin by thinchrograph TFG-10

saponin fractional ginsenoside
fraction distribution(%) estimated
K-1 23.4 (Rd)
K-2 17.0 Rb,
K-3 6.3 Rbe
K-4 7.1 Re
K-5 13.7 Re,
K-6 8.5 Res
K-7 10.2 Rar
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Fig. 6. Thinchrograms of saponin plotted by
using IATRON Thinchrography TFG-10

saponin fraction] WEEHE HHH FHRE Table
33 2ot |

kR #Re TATRONMKRER(BF)7 AH
saponing 1R ’ItFLC’PA‘Oﬂ 28l £ ginsenosided
st thinchro;graphﬂ] 7o Vel & fraction
o peak® BEHELT AT CEE BES 4
saponin fraction®]i @y 2 REHiko] hi vz
. & 89 A A ded & fraction® K-15
K-62& zt7 IATRONiit #1459 Raw 9 Rdel 232
stete Ao 1131‘4' el A= AP uho}

o), fmad Jikel w1k TCLE fEkst
o #r48 ginsenoside-Rd¥ solvent-ASt solvent-B
2 2KRBEMAE RdSt R o2 FHEs o] 2MHY
spot® vtehile] (Fig. 3). ©] F spot¥ solvent-B
2 1&7 TLCE Al @2 Table 39 K-1(Rd)
5} K-6(Rep)el & =d&

3. Densitometer®i 2|8t saponin fraction

o]

% saponin fraction Re(ginsenoside-Re) & 1~
13%7t =A %% methanolz 34 - A& FEH
HES solvent-BEZ 1RBEMS= #HEAZ TLC
plate digital densitorl DMU-33cel Zo] @2
densitogram (Fig. 7)¢] digital data(Table 4)°l
o8 fRRE EEphie Fig. 8% 2+

~L

.

/\

Abgorbance
2

2

| ALY

v f Y
| 2 4 6 13 %
Ginsenoside—-Re
concentration

Q

Fig. 7. & Table 4. Densitograms and digital
data of ginsenoside-Re by digital densi-
torol DMU-33¢c

ginsenoside .. densitogram
Re conc. (%) | digital data %
1 00132 3.8
2 00290 8.4
4 00526 15.2
6 00804 23.4
13 01700 49.2
Total

03452 100.0
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Fig. 8. Standard curve of ginsenoside-Re

BEdA AR saponing Solvent-Bel] A
1x Bt #EA7 TL chromatogram® densi-
tometere]l Zo] {ERRF 4% fractionFl densitogram
2 Fig. 98} # o), = digital datac] o8] &
@ saponin fraction®] & @M+ Table 55} 2=}

G

1 4
ki

//
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<
(o]

Fig. 9. Densitograms of saponin plotted by using
digital densitorol DMU-33¢c

Fig. 99 1&REM TL chromatograme]4 K-3
(Rby) ¥ K-4(Rc)9l 27FA] saponino] B spot
+ [@—3 saponinA¥t S solvent-AZ BB - 58
3l o]AE9 densitogramg W& F saponin
9 HES e o K2 K densitogram? E4
KT FHES HRT Table 59 2.

Table 5. Fractional distribution of ginseng.
saponin by digital densitorol DMU-

33c
saponin fractional ginsenoside
fraction distribution(%) estimated
K-1 20.8 (Rd)
K-2 23.7 Rb,
K3 | 10.9 , Rb,
K-4 14.3 Rc
K-5 10.1 " Re,
K—G 8.8 R€1
K-7 5.1 Rg1

3. A¥ saponin® aglycone
saponing I f#stel = aglyconed eoiu)
€ REEES 4198 duldydAste Table 6
& 2. ~

Table 6. Relative yield of aglycones from

saponin on various hydrolysis con-

dition
reaction time (6hr) H,S04 . conc.(5%)
saponin conc, (2.0%) saponin conc. (2. 0%)

H.S0; conc.(%:w/w) reaction time(hr.)
% yield hr. yield
2.5 0.8 1 0.1
5.0 1.0 2 0.2
7.5 0.9 3 0.3
10.0 0.9 4 0.8
5 1.0
6 1.0
10 1.0

Note) 1. Sulfuric acid was diluted with 50%-
aqueous alcohol.

2. Relative yield of aglycones was a

comparative value of measured O.D..

LLES] R A saponing 5% HoSO &4 o=
5A 7t} & ImKGHESEE A S B %k
algyconeo] £HAET ¢ F At HERIAE
2% saponing 5% H,S040 2 647t Inkssto]
dolA = BEBWS AE saponing] aglyconel
we=z stk

aglycone¥t¥2& TLC plated] spottingsle] ben-
zene: acetone(4:1)9] HIEE IREMT = BEA
7 chromatogram& Fig. 107 ztc}.

saponin®] aglyconefi#K< spottingdt = 1RBEH
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Fig. 10. Thin lay;er chromatograms of aglycone
fractions| of ginseng saponin
Solvent system: Benzene-Acetone(4:1)
Color reagent: 3% CeSO; in 3N H,SO,
A: panaxatriol B: panaxadiol
C: Oleanéolic acid D: g-sitosterol

AA 94L& Fig. 10;‘4 chromatogram$- densitome-
tere] Ao} aglycoﬁe fraction] densitogram¥} =
ERIE 78 A%E Fig. 11 2 Table 7} 25},

JRUS — f\va‘,.

A (R SRR I VRN DO NN S
Ha

e A

Lo

Fig. 11. Densitograms of aglycone fractions of
ginseng side root -saponin
A: panaxatriol B: panaxadiol
C: Oleanolic acid ~ D: g-sitosterol

Table 7. Fractiona[ distribution of aglycones of

ginseng side root saponin

sample aglycone
code aglycones composition(%)
A panaxatriol 21.8
B panaxadiol 54.7
C oleanolic acid 18.8
D B-sitosterol 4.7
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