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A number of plant steroid glycosides {8Gs) and genins have been investigated by BLer plasma desorption
mass spectrometry ”"‘Cf TOF-PDMS ). PDMS was also applied for comparative studies of the interactions
of SGs and their genins with basic amino acids, nucleosides and AMP. SGys can interact with these
biomolecules to form heteroclusters of the types [SG + biomolecule + H]" and [SG + biomolecule + K, the
affinity of SGs for biomolecules depends on the structures of the SG carbohydrate chain and the SG

aglycone, and the biomolecule nature.

Steroid glycosides (SGs) are glycosylated secondary
metabolites that commonly occur in the higher plants:
more than 500 species belonging to nearly 80 dif-
ferent plant families can synthesise saponins [1—31.
The SGs basic structure is a hydrophobic steroid ring
(sapogenin or aglycone) of spirostan or furostan
series attached to a hydrophilic chain of deferent
sugar moieties. A sugar may be linked to the aglycone
at one or two glycosylation sites, giving either mono-
desmosidic or bidesmosidic SGs, respectively [1—31.
SGs represent one of the most promising classes of
pharmacological substances used to treat more than
100 diseases [1—3]. Most biological activities of SGs
are ascribed to their interaction with biomembranes
and separate biomolecules, e. g. with cholesterol and
proteins [I—3} However, the mechanism underlying
the SGs biochemical activity is nof fully understood
and requires further investigations.

SGs and genins of spirostan and furostan series
have been investigated by **’Cf plasma desorption
mass spectrometry (**Cf TOF-PDMS). The experi-
mental part connected with the procedure of extrac-
tion, purification and sample preparation of SGs and
genins for PDMS investigation as well as principal
schemes of PDMS method are described in [4—61.
Firstly we recorded the mass spectra for well-charac-
terized aglycones and SGs. They were studied with
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the IR and NMR methods before the PDMS inves-
tigation, also complete acid and enzymatic hydrolysis
and methylation were performed. [7—9]. These in-
vestigations and detailed analysis of mass spectra
permitied to make a conclusion about the main
features of the PDMS spectra of SGs measured and
served as a basis for mass spectrometry studies of
genin and SG samples whose molecular mass and
structure had been determined initially, but required
further verification and confirmation, and to create a
mass spectral database. The database allows 1) dis-
tingnishing between SGs and genins in the pure
samples and crude plant extracts, 2) determination of
molecular mass of SGs and genins, as well as 3)
determination of aglycone (genin) and carbohydrate
chain composition and structure of SGs.

PDMS has also been applied to comparative
studies of the interactions of some $Gs: neotigogenin
monoside (NM), neotigogenin bioside (NB), neo-
tigogenin trioside (NT), petunioside D (PD) and
their genins of the spirostan series neotigogenin and
gitogenin with 20 basic amino acids, nucleosides
(Ado, Cyd, Guo, Thd, and Urd) and adenosine
5'-monophosphate (AMP). The chemical structures of
neotigogenin, NM, NB, NT, gitogenin, and PD were
shown in our previous articles [4—6]. The mass
spectra of the SGs (NM, NB, PD) and genins were
also shown and described in details in the previous
articles [4—6]1. The mass spectra of model mixtures
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PDMS data on steroid glycoside-amino acid interaction. Instrumental error in the m/z range 500 to 1500 u is +2 u. The dash indicates

that there is no steroid glycoside-amino acid interaction

Sterotd glycostde

Amigo actd NB NT PD
inB+M+mt me s My INT+M+H]" INT+ M+ K]+ (PD + M+ 11" l [PD + M+ K+
Alanine 83rees 870%* 993+es — B46%e* —
Arginine - — — — —
Asparagine 8739 9L0** 1036%** 1074* §o1Ex* —
Aspartic acid 875+ G 3#es 10745+ 892%%* —
Cystein 862%* 901** 1024+ 1063** — -
Glutamic acid 3g9*e* 92g%e 1051*=* -— 909+ -
Glutamine [888]_“" Q2% 1050*** 1089*** 904** _—
Glycine B13%*> —_ Ll S 1017%+* LEYARnd —
Histidine - — — — —
Leucine 873%¢ 9]11** 1033** — 890** —
Isoleucine 873** 911+ 1033** — §90** —
Lysine - — _— — —
Methionine — — — — —_
3-hydroxyproline B74%* gpanes 1036**+ 1073% 89]1%* -
Phenylalanine 907* 946%* 1067** 1106%* G24%** 961 **
Serine B4qgees 885+ 1006**« 1044%%* BO2¥** 902+
Threonine 860** 899** 1022%* 1058* §ITH*+ —
Tryptophan — —_ — 961* 1001*
Tyrosine 924* — 1084* — 939+* —
Valine 359%++ LT 1020*** - B74% %> -

*Weak interaction; **average interaction; ***strong lnteraction.

of SG with certain biomolecule show that SGs can
form heteroclusters with amino acids, nucleosides or
AMP. The mass spectra indicate also that only SGs
with carbohydrate chain containing more than one
sugar can form heteroclusters of the types [SG +-
+ biomolecule + Na]", [SG + biomolecule + K] and
{SG + biomolecule + H]". The intensity of peaks of
heterocluster ions depends on structure of aglycone
and amount of sugars moiety in carbohydrate chaine
of SG.

For instance, the most striking results of analyses
of SG-amino acid mixtures listed in Table, de-
monstrate that SGs with a larger carbohydrate com-
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ponent (NT) and extira hydroxyl group (PD) in the
aglycone have a greater affinity to amino acids,
favoring polar negatively-charged at physiological pH
and polar uncharged amino acids.

The same results we obtained in the case of
model mixtures of SGs (NM, NB and PD) and genins
(neotigogenin and gitogenin) with nucleosides and
AMP [6]. The most intense peaks of these hete-
roclusters in comparison with molecular ions were
observed in case of mixtures SGs with Urd. The mass
spectra of model mixtures of neotigogenin, gitogenin
or NM with nucleosides and AMP show only peaks of
individual mixture components.
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These results can be used for the explanation of
some aspects of SG pharmacological activity and its
ability to interact with the native biopolymers (pro-
teins, DNA or RNA) or with their components (amino
acids, nucleosides or nucleotides). For example, the
complexes formed by SGs with glycoplastic (Ala, Gly,
Glu, His, Pro, Ser, Thr)} and ketoplastic (Leun, Phe,
Tyr) amino acids may be the cause of the SG effect
on gluconeogenesis and coenzyme A synthesis in a
cell, respectively [10].

B. B. Muaunenxo, J. @. Cyxodyd

Mac-cEKTPOMETPHYRE BUBYERHA POCAMHHMX CTEPOIAHMX raikoivals
Ta ixKHLOi B3aEMOAiT 3 GioMonexyramu

Pesiome

JocAidxysaniu MOACKYRIADHY MACY MA@ cMPyKXmypy pPOCAitHiuX npe-
napamie cmepoidrux zaixoaudie (Cr} ma zewinia 3a donomozow
Memody waconporimmoi mas.ueuua-decog@uiﬁuoi MOC-CREXMPO-
Mempit 3 lonisauicro ynamxamu nodiny T Cf (BAMC). ITAMC
Makox 3acmocosano ¥ docridxennax saaemodii pady npenapamie
CT ma zeninia 3 GiOMOALKYAAMU AMIHOKUCAOMAME, HYXAeO3uda-
Mu, QO0eno3un-5'-monogochamor. Jaui mac-cnexmpis noxazenu,
wo CI 30amwui é3acmodinmu 3 eéxasanumu Oiomorexyramu 3
YMBOPEHHAM HEKOBQALHIMHO 38'asanux acoyiamis no muny [CI'+
+ Diomonexyna+ H] [CI+ biomorexyra+ K] . Inmmencusnicme
yiel @saemodit sanexums 6i0 ximivnol cmpykcmypu CI ma bio-
MONEKYAIL.
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Macc-cHeKTPOMETPHYECKDE HM3YUEHME PACTHUTEMBHBIX CTCPOMIHBIX
FAMKO3UIOS M MX B3AMMORENCTEUA ¢ GMOMONEKYAaMH

Peaiome

Hecnedosansl MOAEKYAAPHASL MACCA K CIMPYKMYPA PACTUMEALHIX
npenapamos cmepoudnsx eauxosudod (C) u eeninoa € ROMOWbIO
MENODA BPEMANPONCMHOIL mmmeuno-decopﬂquorﬁg& Mace-cnex-
mpomempuy ¢ uonL3auueld ockoakamu Odeaewun — Cf (ITAMC).
ITAMC maxxe npuMenena OAR u3ydeHus e3qumodelicmeusn pada
npenapamos CI' u zeniHO8 ¢ GUOMOACKYRAMIL GMUHOKUCAOMAMU,
HyKAeosudamit, adeno3un-5'-moHogocamonm. Janmnste macc-cnex-

mpoe yxazviéuwom Ha cnocobnocms smux CI gzaumodeicmeosams
¢ buomonexyaamu ¢ o0PAIDBAHUEM HEKOBUAEHMMHG COAZAHHBIX aC-
CORUAMOs 1o muny [CI + buomonexyra+ Hj [Cr+ 6uomonexyaa
+K]'. HumencusHocms Oaunozo 63auMO0CicMEus 3aeucurn om
xumuneckoil cmpykmypel CI' u Guomorexynsi.
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