STUDIES ON THE CONSTITUENTS OF RADIX PANAX GINSENG

The medicinal application of the drug Radix
Ginseng, especially in Germany after the war, has
motivated pharmacologists and pharmacognosists
all over the world. Hence there has been intensive
work and several reviews have been devoted to this
subject (1, 2, 3, 4). Microscopic investigations on this
drug, and its various commercial forms, through the
detailed work of Weber (5), Schramm (6,7), Shim-
monura and Kuro-Kawa (8) and Esdorn (9,10)
may be considered to be complete. However the che-
mical work has a long since not yet achieved this
state.

One finds in review articles mention of saponins
or glycosides with saponin character, with specific
reference to a watersoluble Panakilon, water insolu-
ble Panakon and in addition Panaquilon or Pana-
xosid A and B. Tschirch (11) classifies Ginseng as
a Saponin drug. Other components mentioned are
essential oil (panacen), Panaxic acid and vitamin
B;. As far as the Saponin type of components are
concerned they are attributed to Panax repens
Maxim (Panax japonicum), a variant of the
genuine Ginseng. This drug is not commercially
available in Germany and is used as a substitute
for Panax Ginseng in Japan. In 1932 the Japanse
workers Murayama (12) and Aoyama (13) isolated
a saponin-Panax saponin-from Panax repens Max-
im. On hydrolysis they obtained a sapogenin which
was identified as oleanolic acid through the work of
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Kotake and Kimoto (14) and Kirasato and Sone
(15). Corresponding investigations on Panax Gin-
seng C.A. Meyer and Panax quinquefolius L., the
American Ginseng, have not been carried out.

It is therefore understandable that there is a
difference of opinion regarding the therapeutical
worth of the drug-especially as the earlier pharma-
cological investigations yielded little definitive re-
sult. The more recent pharmacological investigations
of Petkow (16, 17) did not alter the situation as no
active principle with specific leads were found.

An objective of this work was therefore the
isolation and renewed pharmacological investigation
of pure compounds from the drug. In addition, che-
mical differences were sought between the various
cultivated forms and the genuine Ginseng. It has
been claimed that neither anatomic nor morpholo-
gical characteristics are present to enable a differen-
tiation of the drug according to its origin.

Starting material

As starting material a commercially available
white chipped drug was used. It was declared as
Panax Ginseng and according to the specifications
of the importer (Fa. Nagelstein, Konstanz) was
grown of genuine Korean stock in Japan. There was
no doubt as to its identity and microscopic investi-
gation excluded the possibility of Panax repens as
the parent drug. It is assumed that the wild-growing
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genuine Ginseng does not differ chemically from
the cultivated ones.

Chemical investigations

Preliminary TLC examination with BAW as
solvent indicated the presence of at least six anti-
mony (V) Chloride-positive components. The al-
coholic extract was worked up in two parallel ways.
One aliquot was subjected to saponification and the
nonsaponificable fraction further investigated for
individual components. In the second procedure
attempts were made to isolate the saponins and sa-
pogenins. The experimental details were as follows:

1.) Ca. 800 g of the drug were exhaustively ex-
tracted in a Soxhlet and the extract concentrated
in vacuum to a syrupy consistency, followed by sa-
ponification with hot 109, sodium hydroxide for 1
1/2 hours. After dilution with water and acidifica-
tion the weakly acidic solution was extracted with
ether. The etherextract was then successively ex-
tracted with 5% sodium bicarbonate solution and
5% aq. potassium hydroxide. The residual ether
solution was evaporated and the residue chromato-
graphed on a silica gel column. (Silica gel woelm).

The elution of the column was carried out ac-
cording to the procedure of Stoll et al., (18, 19)
using an (1:1) ether-petroleum ether mixture.
The separation was effected with pure ether as
solvent. All ten fractions, each 50 ml, were collected
and each examined by TLC on Silica gel G. plates
according to the method of Stahl (20) using chloro-
form or ether as the solvent and antimony (III)
chloride as the sprayreagent. All the fractions with
the exception of 6 and 7 indicated the presence of
many compounds. Only fractions 6 and 7 contained
a single compound which gave a strong red colour
with antimony (III) chloride. Evaporation of the
combined fractions and crystallisation of the residue
yielded a white compound. Purification by chroma-
tography on an aluminium oxide column (Alumi-
nium oxide Woelm neutral activity 1.) followed by
fractionated crystallisations yielded compound with
a constant melting point of 137°C (Koflerblock).
It gave a positive Liebermann-Burchard-reaction
and its elemental anaylsis agreed with the formula
CsoHs500 (414. 69); Found C, 84. 719, and H, 129/,
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calculated C, 84.0%; and H, 12. 15%,. A comparison
of the IR-and UV-spectra and the above data
showed identity with f-sitosterol (22: 23-dihydrosti-
gmasterol).

B-Sitosterol, belongs to the group of steroid
sapogenins and occurs relatively widely especially
in roots (21). As the presence of g-sitosterol in the
ethanol and petroleumether extract in relatively
larger concentration can be detected, it probably
occurs predominantly in the free form.

Definitive pharmacological work on g-sitos-
terol is lacking. According to Best (22) and Schon
(23) it is known that p-sitosterol is adsorbed in the
intestine and leads to the lowering of the blood cho-
lesterol level. Hence it has been suggested for the
treatment of hypercholesteremia and myocardial
infarct.

2.) For the preparation of the sapogenin frac-
tion the drug was digested twice with 509 ethanol
for 24 hours at 40°C in a water bath. The resulting
extract was decanted after 48 hours and the residue
extracted similary with ethanol for 96 hours. The
combined extracts were concentrated, decolourised
with charcoal and subjected to acid hydrolysis
with 1% H,SO4 for 30 hours. The solution was brou-
ght to pH 6.5 and exhaustively extracted with ether,
evaporated to dryness and subjected to TLC on sili-
cagel G plate with ether as solvent.

The presence of four main components yielding
a redbrown to red colouration with antimony (V)
chloride. In addition, there were other spots with
Iess characteristic brown colour reaction. The se-
paration of this mixture was next attempted on a
silicagel column using ether as eluent. Twelve frac-
tions were separated and the contents examined by
TLC and only fraction 5 showed homogenuity, cor-
responding to component A. This compound crys-
tallised from alcohol as fine needles with a melting
point of 305° (Kofler) and gave a positive Lieber-
mann-Burchard reaction and an intensive red colour
with antimony (V) chloride.

We compared this substance with other com-
monly occurring sapogenins-hederagenin, oleanolic
acid, quillaic acid and ursolic acid and found that
the isolated compound had the same Rf value and
showed the same colour as oleanolic acid. (The



anthentic sample was kindly provided by Prof. Dr.
R. Tschesche). For TLC we used ether, chloroform
and the system suggested by Tschesche and cowor-
kers (24) for triterpenes.

By comparison of melting points and the infrar-
ed spectra of the isolated compound and authentic
oleanolic acid the identity was established.

In order to characterise the other compounds B,
C and D we subjected the column fractions again to
an acid hydrolysis in order to achieve total hydroly-
sis. However the results indicated that there was no
change on hydrolysis. Hence this would indicate
that other saponins are present in the drug. Though
it could not be positively established that hedera-
genin was present in the mixture one can say with
confidence that the sapogenin C and D are triterpene
derivatives as they give a positive reaction with 2,6-
ditert.-butyl-p-cresol. Brieskorn and Mahran (25).

Hence it could be shown by our work that one
of the four sapogenins of Radix Panax Ginseng is
identical with oleanolic acid, already shown to be
present in Panax repens. In this connection it is
interesting that the same oleanolic acid was also
detected in some representatives of the family Ara-
lia, as example e.g., Aralia montana (26) and Aralia
chinensis var. glabrescens (27) and together with
hederogenin in Aralia japonica (28). Kochetkov et
al. have reported at the fifth Biochemical congress
in Moskow, about the identity of oleanolic acid as
the only genuine of four saponins of Aralia mans-
churica. On the basis of our work it is unlikely that
Aralia manschurika and Panax Ginseng are identi-
cal.

In connection with the work on the activity of
Crataegus extracts, the pharmacological effect of
oleanolic acid was examined. According to Schimert
(30), Bohm (31) and Ullsperger (32), oleanolic acid
and other triterpenes are said to increase vitality
and widen the coronary. These claims have been,
however, disputed by Kuschke and Straub (33) and
Bersin (34). Hence new work is necessary in order
to establish whether the triterpenes have other phar-
macological activity.

Hence it is too premature on the basis of the
above reasons to pass judgement on the thereapeu-
tic value of the Ginseng drug. One can also not

definitely say whether the different commercially
available forms of Ginseng are equivalent in a che-
mical sense.

Summary

p-Sitosterol and oleanolic acid were isolated in
a pure form from Radix Panax Ginseng, the genuine
Ginseng drug, by column chromatography on Sili-
cagel and aluminium oxide (Woelm). TLC indicates
the presence of at least three other triterpene sapo-
genins.
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