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The article presents the data of the pharmacognostic research of the plant raw material from the
overground parts of Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink. The aim of
our work was to determine the composition and the quantitative content of the components from the
true coumarins class revealing the anticoagulation effect. The plant raw material was collected in
the period of active vegetation. It was dried in a draught at the temperatures up to 40°C. For the first
time gas-liquid chromatography with mass spectrometric detection of the raw material extract has
been performed. The components have been identified by the library of mass spectra NIST 05 and
WILEY 2007 together with the programmes for identifying AMDIS and NIST. The internal standard
method has been used for quantitative calculations. The data obtained have shown the presence of
66 compounds, and 38 of them have been identified and quantitatively characterized. The extract from
the raw material of Medicago falcata L. subsp. romanica (Prodan) O.Schwarz & Klink contains a number
of biologically active substances in the native form — fatty acid and primary products of biosynthesis.
Dihydrocoumarin and coumarin in the corresponding amounts have been identified from compounds
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of the true coumarin class in the overground parts of alfalfa (M. falcata L. subsp. romanica).

Medicago L. genus has 100 types of the world flora,
24 of them are wide spread on the territory of Ukraine.
These plants were distributed from the natural habitat
in South West Asia to many countries due to the armies
of conquerors. Persians brought them to Greece in 480
B.C. as a feed for horses; Saracens — to Spain in the 8-th
century. Alfalfa came to Mexico and South America
with Spaniards, and from there to Texas and California
in the 19-th century. Now alfalfa is planted all over the
world [1, 3, 8].

The places of its wide distribution are Europe, Cau-
casus, Middle Asia, Siberia, the south of Far East, Mon-
golia, China, the Korean peninsula, Himalayas, North
America. Plants prefer steppe, forest zones on dry mead-
ows, open slopes, in steppes, on the forest skirts, banks
of the rivers, in crops [1, 2, 10].

Medicago falcatal. subsp. romanica (Prodan) O.
Schwarz & Klink is a perennial plant with straight stan-
ding, ascended or outstretched, branchy stems, which
are downy-appressed, almost naked beneath. Leaves in
a number of 3 are ranging from obovate to linear and
toothed in the upper side; they are downy-naked or scat-
tered on to pand downy-appressed from below. Flowers
are yellow, in rather heavy clusters. The calyx is ap-
pressed-pilosed, serrations are linear-sabulate. The flag
is elliptic, rounded on the top. Beans are flatly com-
pressed, falcate-bent or straight, more or less downy,
sometimes almost naked, polyspermous [4, 9].

Alfalfa is a well known agricultural plant. Some of
its sorts are grown as vegetables and used in food, for
example as salads. The green mass of alfalfa is a good

feed for cattle and “green fertilizer”, its flowers are re-
markable honey plants [6, 7, 8, 10].

In the German ethnoscience the aqueous infusion
of alfalfa is used in diabetes mellitus and dysfunctions
of the thyroid [5, 11]. It has a diuretic, antibacterial,
general tonic action, assists renewal of the cartilaginous
tissue of joints of the backbone [9, 10].

It is necessary to underline that there is no profound
pharmacognostic analysis of plants — representatives of
this Ukrainian flora type concerning the content of many
biologically active substances, their accumulation, in-
teraction with each other and with the environment.

The aim of this work is the pharmacognostic study
of the composition and the quantitative content of free
coumarins in the overground parts of the raw material
of the representative of Medicago L. genus — Medica-
go falcate L. subsp. romanica (Prodan) O. Schwarz &
Klink.

Materials and Methods

The plant material (grass) was collected in the pe-
riod of active flowering (May — June) in the suburb of
Zaporizhzhya (the urban-type settlement Primorske). It
was dried in a draught under the cover.

The research was conducted with the help of an Ag-
ilent Technologies 6890 chromatograph with a mass-
spectrometer detector. The carrier gas was helium. The
capillary chromatographic column with the internal dia-
meter of 0.25 mm and the length of 30 m was used. To
identify the components the library of mass spectra
NIST 05 and WILEY 2007 together with the programmes
for identifying AMDIS and NIST were used.
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Table

The component composition of the raw material of Medicago falcate L. subsp. romanica (Prodan) O. Schwarz
& Klink. collected in the urban-type settlement Primorske, Zaporizhzhya region (May-June) 2010-2013

the formula:

C=

K, K,

where: K, =S, /S, (S, is the peak area of the substance
investigated; S, is the peak area of the standard);

K, =50/ M (50 is the mass of the internal standard
(mcg) introduced to the sample; m is the weight of the

sample (g)).
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No. Component Amount (mg %) | No. Component Amount (%)
1 | Hexanoic acid 0.18 20 ﬂ';"a'fflr[fefh;; aﬁtse%‘irf‘;gﬁgz] 0.28
2 |Benzylalcohol 0.05 21 |Phytol 3.74
3 |[Nonanal 0.06 22 |Oleinic acid 0.15
4 | 2 phenoxyethanol (admixture) 0.34 23 |Stearinic acid 0.17
5 |Tetradecane 0.19 24 |Linolic acid 2.23
6 |Imidol 2,5 dione 0.28 25 | Linolenic acid 1.16
7 |Pentadecane 0.15 26 |Pentacosane 0.35
8 | Dihydrocoumarin 2.17 27 |Heptacosane 0.89
9 |Dodecanoic acid 0.04 28 |Phthalate 0.34
10 |Isopropyl laurate (admixture) 0.05 29 |Octacosane 0.26
11 | Coumarin 17.77 30 |Nonacosane 7.53
12 | Dihydroactinidilide 0.40 31 |Eicosanol 20.37
13 | Octadecane 0.10 32 | Hentriacontane 1.82
14 | Cis-neophytadiene 3.04 33 | Campesterol 0.51
15 | Cis-, trans-neophytadiene 0.48 34 |Stigmasterol 1.04
16 | Trans-neophytadiene 0.78 35 |y-sitosterol 417
17 |Hexahydrofarnesylacetone 0.62 36 |B-amyrin 0.19
18 | Pentadecanoic acid 0.26 37 |Lupeol 0.27
19 | Palmitic acid 337 38 | a-amyrin 0.21

For quantitative calculations the method of the in- Results and Discussion
ternal standard was used. The data obtained for free coumarins are given in
The content of the components was calculated by  Table.

While conducting gas-liquid chromatography (Fig.)
66 compounds have been found. Among them 38 com-
pounds have been identified.
It should be noted that a rather great number of com-
ponents belonging to the class of fatty acids (palmitic,
linoleic, linolenic acids) has been found: 5.01%; 3.32%;
1.72%, respectively.
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Fig. The GL-chromatogram of the raw material of Medicago falcate L. subsp. romanica (Prodan) O. Schwarz & Klink.
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When conducting chromatography in the raw mate-
rial of medick (Medicago falcata) biologically active
products of primary biosynthesis (cis-neophytadiene,
trans-neophytadiene, nonacosane, eicosanol, hentriacon-
tane, stigmasterol, y sitosterol) have been identified.

Two compounds — dihydrocoumarin (2.17%) and
coumarin (17.77%) have been identified from the class
of true coumarins in the overground parts of alfalfa (M.
falcata L. subsp. romanica).

CONCLUSIONS

1. For the first time gas-liquid chromatography with
mass spectrometric detection of the raw material of Me-

dicago falcata L. subsp. romanica (Prodan) O. Schwarz
& Klink has been performed.

2. According to the data of gas-liquid chromatogra-
phy 66 compounds have been found, and 38 of them
have been identified.

3. The raw material of Medicago falcata L. subsp. ro-
manica (Prodan) O.Schwarz & Klink contains a number of
biologically active substances in the native form — fatty
acid and a number of products of primary biosynthesis.

4. Dihydrocoumarin and coumarin have been identi-
fied from compounds of the true coumarin class in the over-
ground parts of alfalfa (M. falcata L. subsp. romanica).
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BMBYEHHS BIJIbHUX KYMAPUHIB Y POCITMHHIA CUPOBUHI MEDICAGO FALCATA L.
SUBSP. ROMANICA (PRODAN) O. SCHWARZ & KLINK.

O.B.lpeyaHa

Knroyoei cnoea: Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink.;

ghapmakoeHocmuy4He OOCIOKEHHS; KyMapuHU

Y pobomi HagedeHi daHi hapMako2HOCMUYHO20 8UBHEHHST POCIIUHHOI CUPOBUHU HaO3€MHOI YaCmuHU
Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink. Memoto pobomu egaxasnu gusHa-
YeHHs1 ma KifbKIiCHY XapakmepucmuKy KOMIOHeHMI8 3 Knacy iCmUHHUX KyMapUHie, siKi eusiensifu aH-
mukoaeynsayitiHy dito. 3a2omoerisisiu POCUHHY CUPOBUHY 8 nepiod mMacosoi seeemauii. Bucywysanu
Ha npomsidi npu memnepamypi 0o 40°C. Brnepwe 6yrno npogedeHo 2a30-piduHHe xpomamoepagy-
BaHHS1 3 Mac-CrieKmpomMempu4YHUM OemeKmy8aHHsIM eKcmpakmy 3 cuposuHU. KommnoHeHmu ideHmuabi-
Kysarnu 3a doriomozoro bibniomeku mac-criekmpie NIST 05 i WILEY 2007 cniinbHO 3 ipozgpamamu Onsi
ideHmucpikauiif AMDIS i NIST. [ins KinbkiCHUX po3paxyHKie aukopucmosysasnu Memo0d eHympiliHb020
cmaHdapmy. OmpumaHi daHi ceid4usu rnpo HasieHicmb 66 crionyk, 3 AKUX I0eHmMuUIKo8aHoO i KirlbKiCHO
oxapakmepu3osaHo 38 komrnoHeHmis. [pu idenmucdbikauil ekcmpakm i3 cuposuHu Medicago falcata
L. subsp. romanica (Prodan) O. Schwarz & Klink. 8 HamusHomy 8uensiOi micmueg psid 6ionno2ivyHo
aKmMuBHUX PeYOoBUH — XUPHI KUCIIOMU i npoldyKmu nepeuHHo20 biocuHme3sy. 3 Knacy iCmuHHUX Kyma-
PUHI8 y 3a20MO8IeHUX Ha03eMHUX YacmuHax JIFOUEPHU MOCI8HOI (CUH. pyMYyHCbKOI) Byro ideHmudbi-
KoBaHO OU2iOPOKyMapUH i KyMapuH y 8i0nogiOHUX KilbKOCMSIX.

M3YYEHUE CBOBOOHbLIX KYMAPUHOB B PACTUTEJIbHOM CbIPbE MEDICAGO FALCATA
L. SUBSP. ROMANICA (PRODAN) O. SCHWARZ & KLINK.

E.B.lpe4yaHasi

Knroveenle cnosa: Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink.;
hapmakoeHocmuyeckoe uccriedogaHue; KymapuHbl

B pabome nodaHbl 0aHHbIe (hapMakoeHOCMUYECKO20 U3yHeHUs1 pacmumeribHO20 Chbipbsi HaO3eMHOU
yacmu Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink. Llenibto pabomsi cqumanu
onpederieHuUe U KO/IUYECMBEHHYI0 XapakmepucmuKy KOMIOHEHMO8 U3 K/lacca UCMUHHBIX KyMapUHOS,
Komopbie Mposesnsitom aHmukoazynayuoHHoe delicmeue. S3aeomasnuearnu pacmumesibHOe Cbipbe 8
nepuod maccoeol sezemauyuu. Bbicywiusanu Ha ckeo3Hsike ripu memnepamype 0o 40°C. Bnepsbie
661710 NPo8edeHO 2a30-XUOKOCMHOEe xpomMamoepaghuposaHue ¢ Macc-criekKmpomMmempuyeckum de-
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meKkmuposaHUeM 3Kcmpakma u3 cbipbsi. KomnoHeHmbl udeHmucgbuyuposanu ¢ nomowbo bubnuo-
meku macc-cnnekmpos NIST 05 u WILEY 2007 coemecmHo ¢ nipoepammamu Or1si udeHmugbukayuu
AMDIS u NIST. [Qnsi KonudecmeeHHbIX pacyemos Ucronib308asiu Memod 8HympeHHe20 cmaHOlapma.
lNonyy4eHHbIe daHHbIe caudemernbcmeosanu o0 Hanuduu 66 coeQuHeHuU, u3 Komopbix udeHmuguyu-
pOBaHO U Konu4ecmeeHHO oxapakmepu3sosaHo 38 komrnoHeHmos. [Npu udeHmugukayuu sKcmpakm
u3 cbipbs Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink. 8 HamusHom sude
codepxarn psi0 buoIo2UYECKU aKmuUBHbIX 88ULECMB — XKUPHbIE KUCIOMb! U MPOOYKMbI 1ep8u4yHO20
buocuHme3sa. M3 kriacca UCMUHHbIX KyMapUHO8 8 3a20MO8/1IeHHbIX Ha03EeMHbIX YacmsiX JIIOUEepPHbI
rocesHoU (CUH. pyMbIHCKOU) bbiriu udeHmuguyuposaHbl du2udpoKyMapuH U KyMapuH 8 coomeem-
cmeyrowux Konu4ecmeax.



