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Abstract

This study was carried out to investigate effects of fat-soluble solvents on the purification
against non-saponin substances such as chlorophylls and other pigments and on the yields
of saponins in separating saponins from ginseng root, leaf and stem. Ginseng root saponins
were effectively purified by various fat-soluble solvents while ginseng leaf stem saponins
were by chloroform. And alternative extractions of ethyl acetate, ethyl ether, chloroform
and benzene were more effective for ginseng leaf stem saponins than that by any single sol-
vent. Contents of crude saponin fractions and total ginsenosides in ginseng leaf were 18.5~
19.5% and 10.8~11.4%, which were very high compared with 4.6~5.1% and 2.0~2.6%
in ginseng root or 2.2~2.5% and 0.63~0.67% in ginseng stem. Therefore, ginseng leaf

is good resources for total saponin or ginsenosides-Rg,, .Re, -Rc, -Rd, -Rb, and -Rf.
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MATERIALS

. Extracted five times with
80% MeOH at 707C

GIHSENG EXTRACT
. Dissolved in water
WATER SOLUTION

. Extracted four times with
fat soluble solvents

{ ]

ETHER LAYER LQUECUS LAYER

, . Extracted four times
with n-BuCH saturated
with water

BUTANRCL LAYER AQUEQUS LAYER
. Washed twice with
water

. Evapcrated at 50°¢
in vacuo

CRUDE SAPONIN FRACTION

. Dissolved in ¥eCH

. Filtration iwht 0,5um millipore
fiiter paper

HPLC ANALYSIS FOR SAPONINS

Fig. 1. Extraction procedure of saponins from
root, leaf and stem of ginseng.
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Fig. 2. Visible absorption spectrum of crude
saponin fractions of ginseng root purified
with various solvents
* Four solvents; ethyl acetate, ethyl ether,

chloroform and benzene
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Fig. 3.. VISibI? absor'ption spectrum  of Cr“_de Fig. 4. Visible absorption spectrum of crude
saponin fract.lons of ginseng leaf purif- saponin fractions of ginseng stem purified
ied with various solvents with various solvents
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3% 49 2tk oj7lA & 4 9% o] hexaned ¥ FEFE FA Fgta column chromatography® ¢

Blfgo] A2 ethyl ether % ethyl acetates] 93 A4 AZQPRSHHIE AL G874 H4

vl 5o} benzened} chloroforme] ¥EHlgee] o zpz  HSE € 4 dgl=h &4 o9 o i

el 5}, =3 ethyl acetate, ethyl ether, chlor- 2 BRAY FAZY afo#d 8179 s

oform 3 benzene®] 47} HEE JEHKWOE 1 kel & BRES MLE wkHEEL char-

34 B3 maH AAAND AL Sy coal, amberlite-XAD,, amberlite-XAD, 9 p-

2.2 438 B AAARD A$wc KB
¢ AT =g FEadRe Fd
band spectrum!®®o = rff]%ifd 600~690nme] A]
o I A3 ghas o] olgre e
el BHRA ads A4 4 5 ddd 8y
oS MRt WEETIOEE AR MbmEY
H saponing #hH SEET 7% n-butanol HHiH!4y

FEEE

#lo 2 saponinat A BITE F Y& o) o
& ¥ W 4239 aFgE w2 A4S
TE GG 23 o9 o] Hemt: BpE=
dFEe Tred i GEHEE Add A
o 24 fRolvt kel A Az 4Bl SEE
20 % Bt of]zh TLCOY HPLCG#Hi™e] A9

Bondapak C.s3F 72 BEFOE o] &3t 2HRM
o8 AAAR & ot AHE WERMNE B
BALE L 61.3~3.2%, FEAZ IS 43.6~9.9%
2 WEEA 2z @ x gloh wea )
o]} S oA AlEE BT AS B
st = &R o8 ek TRy3Esrt
Z AAEE fert BEae B BEY A 4

2499 gl A %R g ¥ ohiah,
HAZAY mMEEE HEezd AWRE ¢ 4
94tk ' |

2. MBALELI9) dhEE
AZe i, & 2 KA Figld & ke



— 338 —

FFEH A

#1304 (1987

2 Az BHGEES RN BEES At
FEBE, 22295 2 akEE AA% 98 4+
23 n-butanole] o]8¥ zAzd SBI Kz
2 Table 13} 2ok, o714 & F 5o MEEk

Table 1. Yields of crude saponin fractio npurified
with various solvents from the alcohol
extract of root, leaf and stem of ginseng

(% on dry basis)

Yield

Purifying Root Leaf Stem

solvent

Ethyl acetate 4.59 18.54 2.22

Ethyl ether 4.78 19.58 2.38

Chloroform 5.05 19.34 2.52
Benzene 482 1909 2.2

Hexane 4.91 19.67 2.37
Four solvents* 4.56 18.88 2.39

* Purified with ethyl acetate, ethyl ether, chlo-
roform and benzene
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Table 2. Yields of ginsenosides purified with various solvents from the alcohol extract of root,
leaf and stem of ginseng. (%on dry basis)

Sample  [uilving Ro Ra Rb, Rb, Rc Rd Re Rf Rg Rg Total

Root Ethyl acetate 0.04 0.03 0.52 0.32 0.28 0.13 0.34 0.06 0.28 0.02 2.02

Ethyl ether 0.04 0.03 0.63 0.3¢ 0.33 0.15 0.35 0.07 0.40 0.03 2.37

“Chloroform 0.04 0.03 0.60 0.40 0.46 0.15 0.39 0.09 0.38 0.03 2.57

Benzene 0.04 0.03 0.61 0.39 0.32 0.15 0.37 0.08 0.36 0.04 2.39

Hexane 0.04 0.03 0.62 0.39 0.33 0.16 0.38 0.09 0.36 0.04 2.44

Four solvents* 0.04 0.03 0.62 0.35 0.33 0.15 0.34 0.08 0.32 0.04 2.30

Leaf Ethyl acetate — — 0.42 0.92 0.62 2.06 3.46 0.10 3.24 — 10.82

Ethyl ether — — 0.29 0.92 0.65 2.31 3.24 0.11 3.32 — 10. 84

Chloroform — — 0.32 0.93 0.69 2.41 3.56 0.11 3.34 — 11.36

Benzene — — 0.35 0.94 0.65 2.26 3.47 0.12 3.28 — 11.07

Hexane — — 0.35 0.95 0.66 2.25 3.43 0.12 3.30 — 11.06

Four solvents* — — 0.30 0.97 0.70 2.22 3.61 0.11 3.32 — 11.23

Stem Ethyl acetate — — 4+ 4+ 4+ 0.05 0.31 0.0l 0.26 — 0.63

Ethy ether — — + + + 0.05 0.30 0.01 0.28 — 0.64

Chloroform — — + + + 0.05 0.32 0.01 0.29 — 0.67

Benzene — — + + + 0.04 0.32 0.0l 0.30 — 0.67

Hexane - — + + + 0.04 0.31 0.01 0.29 — 0.65

Four solvents* — — + + + 0.04 0.33 0.01 0.28 — 0.66

* Purified with ethyl acetate, ethyl ether, chloroform and benzene
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