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The study of some pharmacognostic aspects of Ferula persica
Wild. (Apiaceae) roots in the flora of Azerbaijan

Aim. To determine the component composition of the monoterpene fraction of F. persica roots and identify the
localization of biologically active substances in the raw material.

Materials and methods. The identification and quantitative analysis were performed using gas chromatography —
mass spectrometry. The raw material was collected during the full seed ripening in the vicinity of the village Dzhangi

in the Gobustan region of Azerbaijan.

Results and discussion. Using gas chromatography — mass spectrometry, 15 compounds of monoterpenes were

identified. The predominant components were heneicosane — 5.10 %; tetradecane — 3.29 %; disulfide, bis(1-methylpro-
pyl) — 2.86 %; heptadecane — 2.50 %; 9,12,15-octadecatrienoic acid 2,3-bis(acetyloxy)propyl ester — 2.39 %; thiophene,
2,3,4-trimethyl- — 2.05 % in the dry raw material. In addition, it was found that resin was localized in large schizogenous
receptacles.

Conclusions. The content of monoterpenes in F. persica roots has been determined using gas chromatography —
mass spectrometry. The roots contain monoterpenes of heneicosane; tetradecane; disulfide, bis(1-methylpropyl); hep-
tadecane; 9,12,15-octadecatrienoic acid 2,3-bis(acetyloxy)propyl ester. Thiophene and 2,3,4-trimethyl predominate in
the raw material.
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" AsepbarimkaHCbKUi MeQUYHNIA YHiBEpCUTET

2lHcTuTyT 60TaHikn HAH AsepbangkaHy

3 HauioHanbHui dhapmaLueBTU4HUI YHiBepcuTeT MiHicTepcTBa 0XOpOHM 300poB’st YKpaiHu

BuBuyeHHA aesaknx cpapmMakorHOCTUUYHUX acrnekTiB KopeHiB Ferula persica Wild.

(Apiaceae) pnopu AsepbanmxaHy

MeToto gocnigxeHHs Oyno BM3Ha4YMTV KOMMOHEHTHUI CKNaj MOHOTEPNeHOBOI dpakLii KopeHiB F. persica Ta Bu-
SBWTW Nokanisauito 6ionoriyHo akTVBHMX PEYOBWH Y CUPOBMHI.

MaTtepianu Ta meToam. |aeHTHdIKaLilO Ta KiNbKICHWIA aHarni3 NpoBeAeHO 3a JOMOMOrot ra3oBoi XxpoMaTtorpadii —
mac-cnekTpomMeTpii. CUpOoBKHY 3ibpaHo nig Yac NOBHOrO A03piBaHHS HACIHHSA B HABKONWLLHIA MicLeBOCTi cena [xaHri
lobycTtaHcbkoro perioHy AsepbarixaHy.

Pe3ynbraTy Ta ix 06roBopeHHs. 3a JONOMOrol ra3oBoi xpomartorpadii — Mac-cnekTpomMeTpii ineHTndikosaHo
15 cnonyk MoHoTepneHiB. [NepeBaxHi KOMMNOHEHTW: reHKymapuH — 5,10 %; TeTpagekaH — 3,29 %; ancynbdig, Gic(1-meTmnnnponin)
—2,86 %; rentagekaH — 2,50 %; edip 2,3-6ic(aueTnnokcm) nponinoBoro edipy okTagekaTpieHoBoi kucrnotm — 2,39 %;
TiodeH, 2,3,4-tpumetnin — 2,05 % y cyxit cupoBuHi. Kpim Toro, BUSIBNEHO fokanisawito CMOMnK y BENMUKMX CXi30reHHUX
cyOouHax.

BucHoBkn. BusHauyeHo BMICT MOHOTEpPNEHIB y KOpeHsX F. persica 3a [ONOMOro ra3oBoi xpomaTtorpadii — mac-
CNEeKTPOMETPIi, 30KpeEMa MOHOTEPMEHIB reHKyMapwvHy, TeTpazekaHy, aucynediay, 6ic(1-metTunnponiny), rentagekaHy,
edipy 2,3-6ic(aueTnnokcm)nponinoBoro edipy oKTageKkaTpieHOBOI KNCIOTK. Y CyXii CUPOBUWHI NepeBaxatoTb TioeH,

2,3,4-TpumeTun.

Knroyoei crioga: MoHomeprieHu, cynbiou; rokanisauyis

Introduction. Ferula persica is widespread in Cen-
tral Asia, the Mediterranean, and North Africa. In the
Caucasus, there are 10 species, and in Azerbaijan, there
are 8 of it [1]. Species of the Ferula L. genus growing
in different regions of the world have been chemically,
biologically, and pharmacologically studied.

F. persica contains essential oil, sesquiterpene cou-
marins of germacrane and eudesmanolide types [2-8].
The essential oil of Ferula L. species is predominantly
composed of monoterpenes and sulfides [9]. Ostol, si-
tosterol, L-chimgin, and L-chimganin have been isolat-
ed and identified from F persica [10]. The aboveground

part of F. persica contains luteolin, apigenin, cinaroside,
cosmosin, quercetin, and rutin [11, 12].

Sesquiterpene lactones — badkhysin and badkhysinin
isolated from the roots of Ferula oopoda possess the
anti-inflammatory action and are effective antimutagens
and antioxidants [13]. Ferulen is the medicine with the
estrogenic activity used for the treatment of prostate can-
cer [14]. The chloroform extract of F. persica var. inhi-
bits the production of red pigment produced by Ser-
ratia marcescens [15]. Umbelliprenin exhibits anti-in-
flammatory and antipigment properties [16]. Sesquiter-
pene coumarins and polysulfides from F. persica have
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cytotoxic, antibacterial, antifungal, anti-leishmanial,
chemo-preventive actions against cancer, and inhibitory
effects on lipoxygenase [17, 18]. Schematic diagrams
of resin localization are available [19].

Thus, the aim of study was to determine the compo-
nent composition of the monoterpene fraction of F. per-
sica roots and identify the localization of biologically
active substances in the raw material.

Materials and methods. Raw material. The raw ma-
terial was collected in the phase of the full seed ripen-
ing in the vicinity of the village Dzhangi in the Go-
bustan region of Azerbaijan (40.50202801719172,
49.264562187572714). Accompanying plants are com-
mon sainfoin (Onobrychis sativa), cuneifolium (Seseli
cuneifolium), gwathak (Zosima absinthifolia), worm-
wood (Artemisia.sp.), kozel (Scorzonera sp.), Persian
camel thorn (4lhagi persarum), etc.

Chemicals. Ethanol (> 99 %, Merck KGaA, EMD
Millipore Corporation).

Extraction procedure. The extraction of dried and
crushed roots (500 g) was carried out three times with
ethanol for 72 hours. During the procedure, 43 g of the
total extractive substances were obtained (the yield —
8.6 % by weight of the raw material).

Gas chromatography — mass spectrometry method
of analysis. The gas chromatography-mass spectromet-
ric analysis was performed on a GC-MS-Agilent Tech-
nologies 7890B instrument coupled with a mass detector
(Agilent 5975 C) equipped with an HP-5 MS fused silica
column with an internal diameter of 30 m x 0.25 mm X
film thickness 0.25 pum, fixed phase. The split ratio was
1:20. The inlet pressure was 88.5 kPa. The flow rate of
the carrier gas helium (99.9 %, AGA Lithuania) was set
at 1.58 mL/min. The oven temperature was maintained
at 40°C for 2 min after injection, then programmed at
9°C/min to 200°C, 10°C/min to 250°C where the co-
lumn was held for 17 min. The injector temperature was

275 °C. The volume of the injected sample was 0.2 uLL
(chloroform). The electron ionization mass detector was
set at 70 eV in the range of m/z 29-450 a.e.m. The per-
centage composition of essential oils was calculated based
on the gas chromatographic peak areas without correction
factors. The qualitative analysis was based on the com-
parison of retention times, indices, and mass spectra
with the corresponding data from literature and NIST/
FFSNC mass spectral libraries.

10 g of the total extractive substances obtained were
subjected to chromatographic separation on a column with
neutral aluminum oxide, grade II. Elution was performed
with hexane; the volume of the collected fractions was
100 mL. In fractions 1-20, after evaporation of the sol-
vent, an oily residue was obtained, and it was subjected
to the gas chromatography-mass spectrometric analysis.

Microscopic analysis. The identification of diagno-
stic features in the plant raw material was conducted us-
ing well-established methods [19]. For the microscopic
analysis, a BIOLAM-C microscope, a MBC-1 binocu-
lar, and a L74WIDE Samsung camera were used.

The dried roots were softened in a mixture of ethyl
alcohol 95 % and glycerin (1:1), and longitudinal and
transverse sections were studied to detect and determine
the type of containers.

Results and discussion. The chromatogram shows
35 peaks indicating the presence of numerous compo-
nents in the fraction 1-20. (Fig. 1) As a result of the
chromatographic-mass spectrometric analysis of the
fraction residue 1-20, 15 compounds were identified.
The main substances include heneicosane — 5.10 %j;
tetradecane — 3.29 %; disulfide, bis(1-methylpropyl) —
2.86 %; heptadecane 2.50 %; 9,12,15-octadecatrienoic
acid 2,3-bis(acetyloxy)propyl ester — 2.39 %; thiophene,
2,3,4-trimethyl- — 2.05 %. The remaining substances
were not identified due to their presence in insignificant
quantities and lack of practical significance (Table 1).

Table 1

The component composition of monoterpene residues in F persica roots

N . Chemical Retention time, | Contentin the
o Identified compound formula min raw material
1 | Disulfide, bis(1-methylpropyl) CgHy5S, 1.593 2.86
2 | Thiophene, 2,3,4-trimethyl- C,H,S 2.194 2.05
3 | 1,2-dithiolane CH,S, 9.880 1.49
4 |3,5-diethyl-1,2,4-trithiolane CH.5S4 9.953 2.10
5 |Tetradecane C,,Hso 10.545 3.29
6 |Isoledene CsH,, 13.187 1.99
7 |Heptadecane CHse 17.965 2.50
8 |Sulfide, 1-ethyloctylmethyl CoH,,S 19.775 1.08
9 |Heptacosane C,,Hse 21.819 0.80
10 |5-alpha-Cholest-8-en-3-one, 14-methyl- C,H,0 25.005 0.29
11 |Heneicosane CyH,, 25.882 5.10
12 2,;(31 5-Octadecatrienoic acid 2,3-bis(acetyloxy)propyl C,.H O, 26.954 239
13 |Tetratriacontane Ci,Hy 27.274 0.86
14 | Octacosane CygHsg 29.864 1.28
15 |Naphthalene, decahydro-2-methyl- C,,Hq, 31.360 0.19
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Figure 1. The HPLC fingerprint of monoterpene residues in F. persica roots

The roots of £ persica contain valuable biologically
active substances and are a promising plant material for
the development of herbal medicinal products. The main
substance in the roots is resin. There is information
about the presence of lysigenous, schizogenous, and
schizolysigenous receptacles in the parenchyma of
the bark of F. foetida depicted in a schematic diagram,;
however, they are not clearly visible in microscopic

images. To determine the exact diagnostic features of
the plant material, we examined the transverse section
of the root and found the presence of schizogenous re-
ceptacles in the root parenchyma. Larger receptacles
on the transverse section are located at the junction
with the xylem. On the longitudinal section of the root,
schizogenous receptacles are visible in the parenchyma
of the bark (Fig. 2).

Figure 2. Receptacles in the cortical parenchyma of F. persica root: A — transverse, (Zoom x 12); B — longitudinal (Zoom. x 12)
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Figure 3. Conductive vessels in the xylem of F. persica root:

A — longitudinal section of the root (Zoom x 12); B — cross section of the root (Zoom x 100)

Conductive vessels are visible on the longitudinal
and transverse sections of the root in the xylem area
(Fig. 3).

Conclusions. The content of monoterpenes in £ per-
sica roots has been determined using gas chromatogra-
phy — mass spectrometry. The roots contain monoterpe-
nes of heneicosane — 5.10 %; tetradecane — 3.29 %; di-
sulfide, bis(1-methylpropyl) — 2.86 %; heptadecane —

2.50 %; 9,12,15-octadecatrienoic acid 2,3-bis(acetyloxy)
propyl ester — 2.39 %. Thiophene and 2,3,4-trimethyl —
2.05 % predominate in the raw material.

It has been identified that the resin is localized in
large schizogenous-type reservoirs located in the paren-
chyma of the root bark.
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