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The pharmacognostic study of the aerial part of Prangos
ferulacea lindl. at the stage of the beginning of vegetation

Aim. To study the coumarin composition of salted Prangos ferulacea herb collected at the stage of vegetation and
compare it with the coumarin composition of the freshly collected raw material.

Materials and methods. The analysis was performed using Agilent 5977 GC and 7890B MS devices. The car-
rier gas was helium with a constant flow of 1 ml/min. The data of NIST library of standard mass-spectra were used to
identify compounds.

Results and discussion. The results of the study of coumarin derivatives in the food additive prepared from
Prangos ferulacea herb collected at the beginning of the vegetation period are presented. The anatomical structure of
the aerial part of Prangos ferulacea has been studied, and the diagnostic features of the plant raw material have been
identified.

Conclusions. The composition of coumarin derivatives in the food additive and in the freshly collected aerial part
is identical. The diagnostic features of the structure of the plant raw material of Prangos ferulacea have been identified.
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HO. B. Kepimos, [. I. Icaes, E. I'. Kepimni, E. KO. Axvenos

PapmakorHocTuyHe gocnimkeHHs Haa3eMHoi macu Prangos ferulacea lindl. B cTapii
no4yartky BereTauii

MeTa po60Tu — BMBUNTM KyMapHOBWI CKNaj 3aconeHoi Tpasu Prangos ferulacea, 3arotoBrneHoi y ctagii Bereta-
uii, i NOpiBHATW Oro 3 KyMapUHOBUM CKINaJoM CBiXKO3aroToBMEeHOI CUPOBUHM.

Martepianu Ta metoau. AHanis nposogunu Ha Agilent 5977 GC i mac-cnekTpoMeTpi ra3oBoi xpomarorpadii
7890B MS. Nas-Hocii — renin 3 nocTinHMM notokom 1,0 mn/xB. [ns igeHTudikauii cnonyk BUKOPUCTOBYBanNu AaHi
GibnioTekn ctaHgapTHUX mac-cnekTpiB NIST.

Pe3ynbrat Ta ix 06roBopeHHsA. HaBefeHi pe3ynsTaT BUBYEHHS MOXiAHUX KYMapuHy B Xap4OBOMY NpPOAYKTI,
BUrOTOBMNEHOMY 3 TpaBu Prangos ferulacea, 3arotoBneHoi Ha nNovaTKy BeretauiiHoro nepioay. BvByeHo aHaToMiuHy
OynoBy Hag3eMHOI YacTMHU Prangos ferulacea i BCTaHOBMEHI iarHOCTUYHI 03HaKM Oy40BM POCITMHHOI CUPOBUHM.

BucHoBku. Cknag noxigHux KyMapuHy B Ai€TU4YHIN Ao6aBui i CBiXKO3aroToBneHin Hag3eMHin Maci igeHTUYHWUA.
BcTraHoBneHi giarHoCcTMYHI 03Hakm GyaoBu cupoBuHNU Prangos ferulacea.

Knroyoei crioga: npaHroc; KymapuHu; Mac-CnekTpoMETPIs ra3oBol Xxpomarorpadieto; Mikpockonis

0. B. Kepumos, [1. N. Vicaes, 3. I. Kepumnn, 3. 0. Axmegos

dapmakorHoctmyeckoe ulyyeHue HaasleMHou macchl Prangos ferulacea lindl. B ctagun
Havana Beretauuu

Lienb pa6oTbl — N3y4nTb KyMapuUHOBEI COCTaB 3acofieHHoM TpaBbl Prangos ferulacea, 3aroToBneHHoN B CTaamm
Beretauum, 1 CpaBHUTb €ro C KYMapMHOBbIM COCTABOM CBEXE3aroTOBMEHHOTNO CbIPbSI.

Matepuansi u metoabl. AHanu3 npoBegeH Ha Agilent 5977 GC 1 macc-cnekTpoMeTpe ra3oBoi xpomartorpacgum
7890B MS. Mas-HocuTenb — renuii ¢ NOCTOSAHHLIM MOTOKOM 1 Mn/MuH. [na naeHTudmrkaumum coeguHeHnn NcnonbL3oBa-
Hbl AaHHble BUBNMOTEKN CTaHAAPTHbLIX Macc-cnekTpoB NIST.

Pe3ynbraTtbl U Ux o6cyxaeHue. MprBeneHbl pesynbTaTbl U3yYeHUs MPOU3BOAHbLIX KymMapyHa B NULLEBOM Mpo-
OyKTe, NpUroToBrneHHOM 13 TpaBbl Prangos ferulacea, 3aroToBNeHHON B Havarne BereTauuoHHoro nepuoga. NsyveHo
aHaTOMMYecKoe CTpOeHne Haa3eMHou Yactu Prangos ferulacea, yCTaHOBMEHbI AMArHOCTUYECKUE MPU3HAKN pacTu-
TENbHOrO ChIPbS.

BbiBoabl. CocTaB Npou3BOAHbLIX KyMapuHa B AUEeTUYeckon fobaBke U CBEXe3aroTOBNEHHOW Haa3eMHON Macce
WOEHTUYHBI. YCTaHOBMEHBI ANArHOCTUYECKME NPU3HAKU CTPOEHUS Cbipbsi Prangos ferulacea.

Krnroyeenble crioga: nNpaHroc; KyMmapuHbl; Macc-CnekTpoOMETPUsi ra30BOK XpoMaTtorpaduein; MUKpOCKOnust
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The representatives of Apiaceae family, and in par-
ticular Prangos genus, are characterized by the content
of essential oils, coumarins, furocoumarins and other sub-
stances [1, 2]. Coumarins and furocoumarins of Pran-
gos species have a variety of pharmacological proper-
ties [1, 3, 4]. Prangos genus in the flora of Azerbaijan
are represented by five species [5]. Since olden times
in early spring the local population prepare a food ad-
ditive (pickle) under the name of “chashir” and a water
distillate (chashir aragy) from the aerial part of Prangos
ferulace, they are used to improve digestion, as well as
in spasms in the abdominal area [6]. The chemical com-
position of this food additive is unknown; therefore, the
aim of our work is to study the coumarin composition
of salted Prangos ferulacea herb collected at the stage
of vegetation and compare it with the coumarin com-
position of the freshly collected raw material. To deter-
mine the diagnostic signs of Prangos ferulacea herb it
was necessary to study its anatomical structure.

Materials and methods

The analysis was performed using Agilent 5977 GC
and 7890B MS devices. The column size was 30 m with
the internal diameter of 0.25 mm, and the film thickness
of the stationary phase was 0.25 u (HP-5 MS Ultra Inert).

The carrier gas was helium with a constant flow of 1 ml/min.
The initial temperature of 80 °C maintained for 5 min,
then for each minute the temperature increased by 20 °C,
reached 220 °C and retained for 4 min; after that there
was the programmed rise in temperature up to 5 °C/min
to a constant temperature of 280 °C. The data of NIST
library of standard mass-spectra were used to identify
compounds (Table).

The microscopic examination of the anatomical struc-
ture and detection of diagnostic features were performed
using the known methods [7].

Results and discussion

After concentration the alcoholic extract of the aerial
part of Prangos ferulacea herb collected at the stage
of vegetation was treated with hexane. Then it was ana-
lyzed by the method of gas chromatography-mass spectro-
metry. As it can be seen from Table, this extract con-
tains 14 components, 7 of them refer to coumarin com-
pounds: isopsoralen; 2H,8H-benzo[1,2-b:5,4-b’|dipyran-
2-one,8,8-dimethyl-; 2-isopropenyl-2,3-dihydrofuro[3,2-g]
chromen-7-one; 2-(1-hydroxy-1-methylethyl)-2,3-dihydro-
furo[3,2-g] chromen-7-one; (S)-7-hydroxy-8,8-dimethyl-
7,8-dihydropyrano(3,2-g)chromen-2(6H)-one; 2H-1-ben-
zopyran-2-one,6-(2,3-dihydroxy-3-methylbutyl)-

Table

Chemical compounds of the amount of extractives of the Prangos ferulacea aerial
part at the beginning of the vegetation period

The formula of the compound The name of the compound Peak area | Retention time, min
1 2 3 4
Qv Glycerin 5.66 % 4
. J ] W 2-[4-(Methoxymethoxymethyl)cyclohex-3-enyllpropan-2-ol 1.13% 10.256
) {l 5 3,5-Heptadienal, 2-ethylidene-6-methyl- 1.19% 10.569
R
Cyclohexanone, 2,2-dimethyl-5-(3-methyloxiranyl)-, o
{ ) >QA v 1.01% 10665
nmnnas °
i W\/\W\/
| © 9,12-Octadecadienoyl chloride, (Z,2)- 0.67 % 12.296
i.‘l]u‘ﬁ‘ 2G4 294
. T Isopsoralen 0
T I , Céﬁ (Furo[5,4":7,8]coumarin) 1.99% 13409
Ll l °
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Continuation of Table

1 2 3 4
Cyclopropanebutanoic acid,
2-[[2-[[2-[(2-pentylcyclopropyl)methyl]lcyclopropyl] 1.58% 13.904
methyl]cyclopropylimethyl
w >©@©/ 2H,8H.—Benzo[1,2—b:5,4—b 1dipyran-2-one, 8,8-dimethyl- 313% 15.932
el (8,8-Dimethyl-2H,8H-pyrano[3,2-g]chromen-2-one)
LT L B 197
N 2-Isopropenyl-2,3-dihydrofuro(3,2-glchromen-7-one
“ . s s~ o | (2-Isopropenyl-2,3-dihydro-7H-furo[3,2- 1.36 % 17.356
T R %I A glchromen-7-one)
T . Benzolel(1H)indene, 1,2,3a,4,5,9b-hexahydro-7-
i methoxy-3-oxo-3a,9b-dimethyl-
” - : Synonymes: 1.36 % 18.616
¢ ﬂ*‘“ wlle ) * 7-Methoxy-3a,9b-dimethyl-1,2,3a,4,5,9b-hexahydro-
i 0 D 20 210 300 330 30 380 420 3H-cyc|openta[a]naphthalen-3-one
", T 2-(1-Hydroxy-1-methylethyl)-2,3-dihydrofuro[3,2-g]
N chromen-7-one
’ - .O. Synonyms: 11.03 % 19.347
A7 *T hs 2[“ 2-(1-Hydroxy-1-methylethyl)-2,3-dihydro-7H-
Sy et wwE | furo[3,2-glchromen-7-one
v T o . . (S)-7-Hydroxy-8,8-dimethyl-7,8-dihydropyrano(3,2-g)
Z° | chromen-2(6H)-one
” \ _ Synonyms: 2.34% 19.971
Lo 1AL [ 7-Hydroxy-8,8-dimethyl-7,8-dihydro-2H,6H-
o 0 T F pyrano[3,2-glchromen-2-one
% Naphthalene, 6,7-diethyl-1,2,3,4-tetrahydro-1,1,4,4- 4.08 % 21347
tetramethyl-
s ]
(i e, 7o 123 v 1 o
ol | e o Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl)ethyl 793% 22183
H ' I ester
UL \“ JT??‘AW T, s
T 0 o _o |2H-1-Benzopyran-2-one, 6-(2,3-dihydroxy-3-
m P methylbutyl)-7-methoxy-,
N e XN Synonyms: 46.41 % 22.679
(W o PP { [ (+)-6-(2,3-Dihydroxy-3-methylbutyl)-7-methoxy-2H-
R s s | chromen-2-one
o m (S)-8,8-Dimethyl-2-oxo-7,8-dihydro-2H,6H-
“ A ; 2 pyrano(3,2-g)chromen-7-yl 3-methyl-2-butenoate 6.63 % 25.565
S [ . (Decursin)
oA e e a2 I 246 %
% éi%< As-Indacen-1(2H)-one, 3,6,7,8-tetrahydro-3,3,6,6- 2.48% 26.130
T 2 tetramethyl
oo L L] °

H)-one, 3,67, 3.
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Fig. 2. Schizogenic spaces and vascular bundles
on the cross section of the stem

7-methoxy-; (S)-8,8-dimethyl-2-oxo-7,8-dihydro-2H, 6H-py-
rano(3,2-g)chromen-7-yl; 3-methyl-2-butenoate. In per-
centage terms such coumarin derivatives as 2H- 1-ben-
zopyran-2-one,6-(2,3-dihydroxy-3-methylbutyl)-7-me-
thoxy- (46.41 %); 2-(1-hydroxy-1-methylethyl)- 2,3-di-
hydrofuro[3,2-g]chromen-7-one (11.03 %) prevail. The re-
maining 10 components belong to different classes of
compounds.

There is a large number of glands on the epidermis
of the stem (Fig. 1). On the cross section of the stem
along the entire surface of the cut there are clearly vi-
sible schizogenic spaces and vascular-fibrous bundles
of the closed type where the layer of cambium between
the phloem and xylem is absent (Fig. 2). The glands con-
sist of a stalk and a spiked round top (Fig. 3).

On the cross section of the leaf the large and small
vascular bundles surrounded by the magnocellular pa-
renchyma and a schizogenic space are observed (Fig. 4).

Fig. 3. Agland on the leaf surface

Fig. 4. The cross section of the leaf

CONCLUSIONS

1. Prangos ferulacea herb at the beginning of ve-
getation contains isopsoralen; 2H,8H-benzo[1,2-b:5,4-
b’]dipyran-2-one, 8,8-dimethyl-; 2-isopropenyl-2,3-di-
hydrofuro[3,2-g]chromen-7-one; 2-(1-hydroxy-1-methy-
lethyl)-2,3-dihydrofuro [3,2-g]chromen-7-one; (S)-7-hyd-
roxy-8,8-dimethyl-7,8-dihydropyrano (3,2-g) chromen-
2(6H)-one; 2H-1-benzopyran-2-one, 6-(2,3-dihydroxy-
3-methylbutyl)-7-methoxy-; (S)-8,8-dimethyl-2-0x0-7,8-
dihydro-2H,6H-pyrano(3,2-g)chromen-7-yl 3-methyl-2-
butenoate (+)-coumarin derivatives.

2. The coumarin composition in the freshly collected
and salted Prangos ferulacea herb is identical.

3. The structure of the glands and schizogenic spaces
are diagnostic features of the anatomic structure of the
plant raw material.
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