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ABSTRACT

The seasonal dynamics of alkaloids of the aerial part of Genistatinctorial.
growing in the forest-steppe zone of the Bashkortostan Republic (South-
ern Ural region) was investigated by GC/MS. It was shown, that the con-
tent of quinolizidine alkal oidsis maximal in the branches of the flowering
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period. Two akaloids - baptifoline and (-)-cytisine are the major compo-

nents of the total alkaloids of this plant.
© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Plants of genus Genista (Fabaceae) are used by
traditional medicineowingto their knownbiological
activity - anti-inflammatory, ul ceroprotective, hypogly-
cemic, antioxidant, phytoestrogenic and antitumor ac-
tivity™®. Partially these propertiesare caused by pres-
enceof quindlizidineakadoids(QA) intheplants, andit
ishecessary to mention that someof them, first of al (-
)-cytisine, isthe precursor for anew drugsfor treat-
ment of neurodegenerativediseases”, includingour own
researches®9,

It is known, that existence of accessible plant
source of starting natural compoundsisnecessary for
the achievement of such purpose. Therefore, in the
courseof our searchfor blesourcesof QA among
plants of generaFabaceae growing at theterritory of
our region*-2 jnthiswork we describethe seasona

dynamicsof alkaloidsof Genistatinctorial.

The plantsof generaFabaceaeareone of themost
popular producersof quinalizidineaka oidswhichare
known for their high biologica activities'*1¢, Andthe
dataabout dkaloidsof G tinctoriagrowinginthe East-
ern Europe, Turkey, and Central Asiaispresentedin
literature™™9, However, thetota content and the com-
position of theakaoidsof G tinctoriagrowinginthe
Southern Ural havenot yet been studied.

Genigtatinctoria L. (Fabaceae) (ashrub, 50-150
cminheight with narrow leavesand yellow papiliona
ceousflowers) iswild throughout the steppe and for-
est-steppe zones of Western Siberia, and the Ural re-
gion itisfound mainly inthedry forestsand their
fringes, pineforests, among other shrubs, and on hill
dopesprimarily inhabiting limestone or sandy soil 2.
In order to identify the accessible plant sources of
quinolizidine alkaloids in the territory of the
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Bashkortostan Republic (Southern Ura) and the opti-
mal periodfor collection of raw plant materids, wecar-
ried out the study of seasonal dynamicsof akaloidsof
the aerial parts of G tinctoria collected at different
phenol ogica phases- budding, flowering, and fruiting.

EXPERIMENTAL

Plant material

The plant samples of G tinctoria (the voucher
specimen of G tinctoria was deposited at the Her-
barium of thelnstitute of Biology of the UfaScientific
Center of the Russian Academy of Sciences(IB USC
RAS), No. 345-2012) were collected under typical
wegther conditionsin 2012 in theforest-steppe zone of
the Bashkortostan Republic near the Bikchagul village
of theAlsheevsky District. |dentification of pecieswas
carried out by Professor N. |. Fedorov (IB USCRAYS),
Ufa Thesampleshave been collected at three phases:
budding - buds and leaves (sample |) and branches
(samplell), flowering - flowersand leaves(samplelll)
and branches(samplelV), fruiting - leavesand ‘unripe
pods’ (sample V) and branches (samples VI). The plant
materia wasdried and powdered to obtain particles 1
mmindiameter.

Extraction and isolation of total alkaloids

Anair-dried and powdered sample| (100 g) was
extracted with water-acetone (1:9) mixture (10d x 3
times). After concentration under vacuum, theresidue
was acidified to pH 3 by 10% H_SO, and extracted
with Et,0 (3 x 100 ml). The aqueous fraction was cau-
tiously adjusted to pH 10 by Na,CO, and then ex-
haustively extracted with CHCI, (5 x 100 ml). The
CHCI, fraction wasdried by anhydrous Na,SO, and
concentrated under vacuumtoyield 50 mg of totd al-
kdoidsof samplel. Extraction of total alkaoidsfrom
samples |l — VI was carried out by analogy.

GC/M Sinvestigationsand data analysis

Chromato-mass spectrogramswere recorded on
aThermo Finnigan MAT 95 XP, electronimpact ion-
ization method (70 eV), injector temperature—250°C,
HP-5M S column, phasethickness— 30 m x 0.25mm
x 0.25 um, initial temperature — 120 °C for 3 minutes,
250 °C isotherm for 10 minutes. The components of
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the alkal oid mixtureswereidentified from full mass
spectra: the probability of similarity (Q) betweenthe
recorded spectraand the spectrafound in the database
(by library search?) isprovidedin TABLE 1.
Commercid avallabledkdoids(-)-cytisne(CAS
458-35-8), N-methylcytisine (CAS 486-86-2), d-
lupanine (CAS550-90-3), and also anagyrin and N-
formylcytisineisolated from Thermopsi slanceolata ssp.
sibirica previously™ were used as reference sub-
stances. Relativeretentionindex (RRT) of (—)-cytisne
was 1.00. Quantitative analysiswas performed using
internal normaization method with repect to chromato-
graphic peak areas without the use of correction fac-
tors. Theakdoid content isprovided in % of theweight
of theair-dry raw materidls(ADRM). Thesum of ar-
eas of peaksof the componentswasregarded as 100%.

RESULTSAND DISCUSSION

A comparativeanaysisof the content and compo-
sition of the akaloids of the aeria parts of Genista
tinctoria L. at the budding, flowering, and fruiting phe-
nological phaseswas carried out by GS/M S method,
that isthe common, most convenient and fast for the
andysisof extractsof quinolizidineakaoidd®?). The
budsandleaves(samplel), flowersand leaves(sample
[11), leavesand ‘unripe pods’ (sample V), and branches
(samplesll, 1V, V1) of G tinctoriawereinvestigated
separately. Resultsof the GC/M Sinvestigation arepre-
sentedinTABLE 1.

Thetotd akaoid contentisminima duringthebud-
ding period (0.05% — sample 1, 0.17% — sample II)
and it increases markedly by the time the flowering
(0.60%-— sample 111, 0.85% — sample [V) and the fruiting
periods (0.59% — sample V, 0.60% — sample VI) are
reached. A higher content of dkaoidswasidentifiedin
thebranchesof the plant (thetota alka oid content was
asfollows: 0.17% — sample II, 0.85% — sample IV,
and 0.6%—sample VI, respectively) during all pheno-
logical phases.

Theanaysisof composition of thetotal alkaloids
(samplesl1-V1) shownthat thequinolizidinea ka oids—
(-)-cytisne, N-formylcytisine, anagyrin, baptifolin, d-
lupanin, N-methylcytis nearethemajor components. It
iIshecessary to mention, that samplesl-VI differedsig-
nificantly with respect to composition and content of
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TABLE 1: Seasonal dynamicsof alkaloidsof Genistatinctorial.

Phenol ogical phase Budding Flowering Fruiting
leaves and
buds and flowers :
branches branches “unripe branches
Sample leaves and leaves o
pods
I I [l AY \Y, Vi
Total alkaloids, %* 0.05 0.17 0.60 0.85 0.59 0.60
Components RRT? M* Q3 Content of components, %*
Ammodendrine  0.78 208 90 - + - -
N-methylcytisne  0.94 204 97 0.02 0.07 0.02 0.02 + 0.01
(-)-Cytisine 1.00 190 98 0.04 0.08 0.02 0.01 0.01
d-Lupanine 122 248 96 + 0.03 - - -
N- formylcytisine 1.51 218 94 - 0.05 0.16 0.06 0.10
Anagyrine 154 244 98 + 0.04 0.09 0.05 0.01 0.04
Baptifoline 191 260 89 - 0.10 0.22 0.05 0.22

1% of the weight of the air-dry raw material; 2Injector temperature — 250°C, HP-5MS column, phase thickness — 30 m x 0.25 mm
x 0.25 pm, initial temperature — 120°C for 3 minutes, 250°C isotherm for 10 minutes; *Probability of similarity between the

recorded spectra and the spectra found in the database; “Traces

theindividua components.

Thus, (-)-cytisinewasidentifiedin al samplesbut
itsmaximal content wasrecorded at theflowering phase,
insamplelV (0.2%). Also, the aerial part of Genista
tinctoria contains N-methyl cytisine and anagyrin dur-
ingal phenologica phases. Thar rdevant contentsreach
maximal valuesin the branches during the flowering
period (0.07% in sample 1V), and in the leaves and
flowersduringtheflowering period (0.09%in sample
[11), respectively.

N-Formylcytisine presentsin all samplesexcept
samplell. Thecontent of thisalka oid inthestemsdur-
ing thefloweringand fruiting periodsis0.16 and 0.10%
(samples1V and VI, respectively). Baptifolinisamaor
component of total alka oidsof thebranchesof Genista
tinctoria. Itisaccumulated in the plant during theflow-
ering and fruiting periods; itscontent in samplesIV and
V1 reached 0.22%.

Quinolizidineaka oid d-lupaninwasidentified ex-
clusvely inthebranchesduring the budding period and
intheflowersand leaves during the flowering phase
(samples 1l and I11). It should be emphasized that a
pyridine akaloid anmodendrin (of ten accompanying
guinolizidinedkaoidsin plantsof thegenus Genistal®)
was identified in the flowers and leaves of the G
tinctoria during theflowering phase (samplelll).

CONCLUSIONS

Thus, itwasshown, that thecontent of quinolizidine
dkaoidsintheaerial partsof Genistatinctoriagrow-
ing intheforest-steppe zone of the Bashkortostan Re-
public (Southern Urd) ismaximal inthebranchesof the
flowering period; the baptifolineand (-)-cytisnearethe
major components of thetotal alkaloids of thisplant.
Resulting dataconfirmsthat G tinctoria can be used
as an accessible source of the two mentioned above
quinolizidineakaoids.
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