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for identifying composition of ginseng tinctures
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ABSTRACT The 252—Cf plasma desorption mass
spectrometry (252—~Cf PDMS) determination or con-
firmation of the ginscnoside saponins has been pro-
posed to investigate the composition of high perform-
ance fiquid chromatography (HPLC) peaks of ginseng
tinctures and galenic preparations. That ionization
technique is well suitable for the analysis of natural
mixtures of these saponins, The 252—Cf PD mass
spectra of standard ginsenosides Rb,, Rb, Rc,
Re, Rgy, Rd, NG-R,, Z-R, contain thc peaks of
two types of jons, namely, molecular adduct ions
(MAI) and aglycone ions. By mass the laiter may be
referred to either protopanaxadiol or protopanaxa—

" triol The masses of MAI and aglycone ions are
determined by the carbohydrate chains.

The collected HPLC fractions of P ginseng tinc-
ture can be tested for content of ginscnosides. After
studying two MAI peaks from the 252—Cf PD mass
spectra of the basic ginsenosides, an example of dis-
tinction between two galenic preparations from differ-
ent Panax has been shown.

KEY WORDS  ginsengy sapon)né; high pressure
liquid chromatography, mass spectrum analysis \/

Panax ginseng C A Meyer is the perennial herb
indigenous to China and Russia, Its pharmacological
properties are connected with the presence of
saponins, HPLC was dcveloped for separation of
ginsenosides’?, which prompted the investigation of
the possibilities and limitations of peak identification
with on-line and off-line methods"). Hence field
(FDMS) was
developed. The determination of the molecular

desorption  mass  spectrometry

weight is followed from base peak of spectrum
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due to molecular adduct ions (MAI) with alkali
cations.

The fast atom bombardment (FAB) ionization
technique for polar and non—volatile compdunds ap-
peared to be more fruitful. Advantage of FAB MS

43, including ginsenosides®®,

for studying saponins
has been shown. For digitionin, the combination of
the 252-Cf plasma desorption mass spectrometry
(PDMS) and counter current chromatography were
fruitful to test purity of commercial preparation’.

The 252—Cf PD mass spectrum of ginsenoside Rd was
reported too™. Supposing that MAI and aglycone
ions are better than MAI and sequence ions to verify
molecular nature of saponins, in this paper we tried
to show potential abilities of 252—Cf PDMS together
with HPLC to examine the quality of the ginseng tinc-
turc. For this purpose, 252—Cf PD mass spectra of
nine ginsenosides were studied and the data obtained
were cmployed to verify ginsenosides in HPLC frac-

tions of the ginseng tincture.
MATERIALS AND METHODS

Ginseng The wild 15—year—old ginseng was col-
(August),  The
S—ycar-old planted ginseng was bought from farmcr
Nikolai KOVALCHUK, Melniki, Shuchan region
(September). The ginsenosides Rb,, Rb,, Rc, Rd, Re,
Rf, Rg,, NG-R,, and Z—R, were confirmed by 'H-
and "C—nuclear magnetic resonance.

HPLC The tincture of the methanol solution of
a summary glycoside fraction'” 10 ul were loaded in- -
to a column (ODS 5 um, 64x 2 mm) of a HPLC
MILICHROM (PO Nauchpribor, Orel) and eluted
with acetonitrile—water system in a. gradient from
20 : 80 to 60 : 40.

jected in Chuguevka region

The gradient was made by
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successive  accumulating  specific  volums  of

acetonitrile—water mixture into syringe—pump.
Eluate feed rate was 100 ul- min™'. Spectro—
photometric detection of the eluate was performed at
204 nm (The sensitivity decreased at wavelengths
>204 nm).

micro test tubes and estimated®. Increasing concen-

The fractions were collected into glass

tration and fully removing the solution were per-
formed with argon stream.

252—Cf PDMS  The specimen of Biochemical
Mass Spectrometer (MSBX) (PO Electron, Sumy)
was made by off—axis disposition scheme of the source
of the fission fragments, sample and detectors. the
sample was applied by microsyringe onto the gilded
disk of 60 mm diameter covercd with nitrocellulose (80
ug/ ‘cmz) by electrospraying with Sample—Spraying
Unit (PA Electron, Sumy). Activity of the 252—Cf
source was 370 kBq. Acceleration voltage was 25
kV. Tons were counted for 200 000 fission events.

RESULTS AND DISCUSSION

Reverse—phase HPLC carriers were satisfactory
for separation of ginsenosides (Rb,, Rb, Rec, Rd,
Rg, RHM. Similar results were obained repeatedly
using microcolumn HPLC®, The internal standard
dS):  3,20—di—0O—p, D—glucopyranoside dammar—
24—en—3 4,126 172,20(S)—tetraol differs from natural
ginsenoside F, by additional hydroxyl at C,;, that
increases its retention index,

Chromatograms of the tincture of the wild and
planted ginseng are shown in Fig 1. That the wild

15 25 35 min

Fig 1. HPLC of tinctures from Panax ginseng root,
wild (a) and planted (b).

roots contained ginsenoside Rd several times mo
than the planted roots puts a question if this Rdis
only one determining a peak on the chromatogram
the wild root tincture, To answer this question, ma
spesctrometry is necessary for testing HPLC fi
composition,

252—Cf PD mass spectra of the 9 ginsenos
(Rb,, Rb,, Rc, Rd, Rf, Re, Rg,, NG-R,, and Z-}
were studied. Fission fragments desorbed only
types of ions: MAI and aglycone ions. The spectra
Rd and NG-R, ginsenosides glycosylated at C, &
Cy, respectively, are given as examples in Fig 2. Nod
kaline salts were added to ginsenosides solutions,
ratio of Na* and K* in MAI shows their presenci
the samples and a nitrocellulose matrix. Each aglyw
in the spectrum i8 represented by 2 ions, The main
them for C,—glycosylated ginsenoside showed m/
424 whereas analogous peak from C,~-glycosyl
ginsenoside showed m/ z 408. Fragmentation of
ginsenoside, mentioned in Ref 7 involving the clea
of monosaccharide residue and hexacarbon fragmen
side chain was not confirmed,
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Fig 2. 252-Cf PD mass spectra of stanin

ginsenosides Rd obtained fn

nitrocelullose matrix.

and NG-R,
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These differences in the spectra are probably due
to peculiarities of design of the ion sources that appear
while transferring excess internal energy at formation
of the molecular ion, It is clear than using the
‘nitrocellulose matrix reduces the possiblity to obtain
excess energy. However, desorption spectra from
alumina .and gilded surfaces did not contain these
fragment ions either. Besides, spectra obtained by
desorption from metal surfaces showed the formation
of a new ion M—3" (Fig 3). 252—Cf spectrum of
ginsenoside Rf applied onto gilded surface shows the
peak M=3" with m/ z 797 which is as high as the
peak of MAI (m/ z 824) (Fig 3). Desorption from
alumina surface increased the yield of M—3% ion as
regards to MAI yield. The target material affected
ion energy transfer to molecules of ginsenoside when
the instrument with off—axis of source fission fragment

was used.
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Fig 3. 252-Cf PD mass spectrum of standard
ginsenoside Rf obtained from gilded surface.

It is still unknown if ion M—3" is resulted from
the loss of 3 hy('irogcn atoms or from the attachment
of CH, residue to dehydrated M*  Anyway
desorption of ginsenosides from NC matrix yielded
molecular adduct ions and
The negative

unequivocal results:
aglycone fragment ion were formed.
ions of 252—Cf PD mass spectra of ginsenosides were
studied, too. They were characterized by peaks of
ions MCI” and M—H™ only.

To take account of the first utility of 252—Cf
PDMS for confirmation of ginsenoside composition
preparations, we studied negative ion fast atom bom-
bardment mass spectra of the ginsenosides and HPL.C
fractions. Six ginseosides (Rg,, Re, Rd, R¢, Rb,, Rb,)

were studied earlier® and new data obtained are in a
complete agreement, The overall view of FAB MS of
ginsenosides NG—R,, Rf, and Z-R,
same types of ions: M—H~ and its deglycosylated
fragments (sequence ions).

shows the

To verify ginsenoside Rd in a HPLC fraction of
the tincture from wild root (Fig 1a),
termined by its retention index, 70 ul eluent of the
fraction was collected. The spectrophotometry
showed 15 ug of the substance. The 3rd part of the
fraction was electrosprayed onto a target. Really,

which was de-

" mass spectrum of the collected fraction were identical

to standard of Rd (Fig 2).

On the next stage, we tried to verify tinctures of |

Panax ginseng root and medicina. form of
VINA~PANAX (Viet~nam) at once (Fig 4). Since

" o) MK
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“ MK*
S 750 986
8
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m/z
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Fig 4. 252—C{ PD mass spectra of tinctures from: (a)
Panax ginseng root and (b) medicinal form
VINI-PANAX.

. A
content of the ginsenosides into the tincture amounted
to 0.1—-1%,

main ginsenosides in a drop (3 ul),

we expected <30 ug of each from the
applied onto a
target. Due to assumption of a small amount of
ginsenosides, the ions were accumulated for 500 000
The picture of the

unequivocally distinguishes the tinctures. The regions

fission events. spectra

higher than m / z 500 are shown in Fig 4. The nature
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_of substances causing the group of peaks in the region
of 750900 a.e.m. has pot been established. At the
1148,

of the main

same time, heavier ions of m/z 1118, and
986, 1148 should be related to MK*
ginsenosides from the tinctures of the root (Re, Rb;)
and the medicinal form VINA-PANAX (Re, Rg)),
respectively. In addition, there were peaks of the
dihexosides with m/ z 381 (MK") not shown in Fig
4, They may be related to disaccharides, which may
be products of autohydrolysis. It was found ‘in
252-Cf PDMS of methanolic solution of standard
ginsenosides Rb, and Re which were stored at 0C for
a ycar. Considerable peaks of m/z 365 and 335
(MNa*) were found, caused by hexosylhexoside and
pentosylhexoside, respectively.

Thus, 252—Cf PDMS with HPLC was proved to
be suitable to identify a ginseng tincture and galenic-
preparations.
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