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PHYTOCHEMICAL STUDIES OF FERULA FOETIDA PLANT AND ITS MEDICAL
SIGNIFICANCE

Resume. There are many different types of medicinal plants in the world. Since time immemorial, mankind has been creating
unique plants with medicinal and healing properties, located in such a diverse geographical area. The ancient Greek physician
Hippocrates was the first to write extensively about medicinal plants. He believed that any plant tree is very useful, they can be
widely used to treat various chronic diseases, and also described more than one hundred and ninety plants that he used in his time.
However, the scientist did not pay attention to the healing properties of the plants he described. [1].

The pharmaceutical industry of the country originated in the study of plants in the production of ephedrine, salcolin, ephyzimine
and other valuable drugs.

Of course, before being introduced into medical practice, each medicinal plant undergoes a thorough examination of modern
medicine. In particular, the chemical composition is checked, to what extent the factors affecting the body affect the function of
each of the human organs and systems. They determine the harmfulness of certain chemicals obtained in the plant as a whole or
in each of its parts, and also carefully check the medicinal properties of the plant. Then, the medicinal properties of the plant and
preparations from it are evaluated experimentally in various ways. After that, the medicinal plant is tested in many clinics only
under special instructions. The Pharmacological Committee of the Ministry of Health will allow the wide distribution and use of
the plant for medicinal purposes, and its preparations will be developed on an industrial scale.

In this regard, the study of the current chemical composition of the plant Ferula foetida, which we took as the object of study, is an
important issue in assessing the healing properties of the plant.

Keywords: plant resources, distribution, useful plants, rational use, soap root, saponins, foetida, storage, stocks, annual volume of
collection, recommendations.
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FERULA FOETIDA 6CIMAITTHIH, PUTOXUMHUAJIBIK 3EPTTEYJIEPI Y)KoHE OHBIH,
MEJHULNHAJIbIK MAHbI3bI

Tytiin. OsiemHiny Ke3-Kes2eH JHcepsiepiHde WUNA/bLIK Kacuemke ue kenmezel mypJi ecimoikmep kedecedi. OcviHdatl asyan mypi
2eozpadusiiblk aqyMakma opblH menkeH emoiK, wunaavlk kacuemmepi 6ap epekwe ecimdikmepdi eme epme 3aMAHHAH-AK
adam3zam 6a.1ackl 63 KaxcemminieiHe scapamoin keazeH. [lapinik ecimdikmep xcaliviHda asraw pem 6i30iH 3aMaHbIMbI3FA OeliiHel
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epmedezi epek dapizepi ['unnokpam ke ayKbimobl eHbek xcaszdul. O ecimOikmiH Ke3-kesnzeH dapakmapwsl eme natidanwl, 01apobl
ap mypi co3vlaMansl aypyaapdsl emoey MakcamolHa KeyiHeH natidasnaHyra 604advl den ecenmezeH. COHbIMEH Kamap 0/ 63
Ke3eHiHOe natidanaHFaH Jcy3 MOKCAHHAH acmam eciMdikke cunammama 6epdi. Bipak Faavim coa e3iHiH cunammama 6epeeH
ecimdikmepdiy KaHoall emdik Kacuemi 6ap ekeHdieine Hazap aydapmadul [1].

Enimizdeci gpapmayesmukaavlk eHepkacin aghedpuH, canbcoauH, IQu3uUMuH KHcaHe marblda 6acka 6araabl npenapammaposl
daiiviHdayda ecimdikmepdi 3epmmey 6apbicbiHda dyHUeze akenoi.

dsnb6emme, apbip Oapinik ecimdikmep emdey madxcipubeciHe eHzizinmec OypblH 3aMAHAYU MeOUYUHAOA MbIHFbLALIKMbI
3epmmeydiy capanmamacsiHaH emedi. Aman alimkaHda XuMusblK Kypamsl mekcepineoi, ar3ara acep emywi gpakmop.aapbl
adamHbly ap6ip Myuwenepi meH dxcylienepiHiy KbiamemiHe KAHWAAbIKMbI acep ememindiai xcimi 6akblraHadsl. Ocimdikmepdiy
myeendell e3iHde2i HeMece OHbIH apbip besiziHde2i aablHFaH Kelibip XuMusablk 3ammapdbly KAHWAAbIKMbL 3UsIHObI eKeHdial
aHblKkManaodsl, COHbIMEH Kamap eciMOiKkmiH emOik Kacuemi HcaH-scaKmyvl Mykusm mekcepinedi. Coda kellin ap mypai s#coameH
maxcipube xcacay apkblabl 6CiMIikmiH jcaHe cO0aH HeacaaraH npenapammapobsly dapinik kacuemmepiHe 6ara 6epinedi. OcvloaH
KelliH 6apbin KaHa apHay/bl HycKay 6olibiHwa dapinik ecimoik kenmezeH KAuHUKaaapoa colHakmax emedi. CblHakmaH commi
emkeH ecimdikmi [leHcaynblk cakmay MUuHUCmpieiniy papmakoa02usiiblK KoMumemi Xablk apacbiHa KeHiHeH mapamyFa jxcaHe
emdey MakcambvlHOA KOAOAHYFa, a1 OHbIH npenapammapbslH eHAipicmik jxcoaAMeH xcacayra pykcam 6epiaedi.

CoraH 6aiinaHbicmbl 6i3 3epmmey HblcaHbl pemiHde aaviHFaH Ferula foetida ecimdiziniy kasipal kesdezi XUMUAAbIK KYPAMBIH
3epmmelil omblpbln 041 6cimMIikmiH wunaaslk Kacuemin 6aranay e3ekmi macese 601bin MabdwlAadbL.

Tyiiindi ce3dep: ecimdik pecypcmapsl, mapaysl, natidanel ecimoikmep, ymovimdbl natidanany, cabblH Mamblpbl, CAaNOHUHOIED,
cakmay, KopAap, bl CallbIHFbl HCUHAY KOJAeM, YCbIHbICMap.
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OPUTOXUMHNYECKHUE UCCIEAOBAHUA PACTEHUA FERULA FOETIDA U ETO
MEJULIUHCKOE 3HAYEHHE

Pe3zilome. B mupe cyujecmayem MHO}CeCmao pa3/AuvHblX 8udos JeKkapcmeeHHbIX pacmeHull. Yesn08euecmeo ¢ He3aNAMSIMHbLIX
e8peMeH c030asa/0 YHUKA/IbHble pacmeHusl, obaadarujue 1e4e6HbIMU U Yeae6HbIMU C80licmeaMu, pacno10diceHHble 8 CMO.J1b
pasHoobpasHoM zeozpaguveckom apease. JlpesHecpeveckull epau IT'unnokpam 6bl1 nepebiM, KMO MHO020 NUCAA O
JleKkapcmeeHHbIx pacmeHusix. OH cuumad, 4mo /6oe depego pacmeHusl O4eHb N0AE3HO, UX MONCHO WUPOKO UCNO016308aMb 0151
JleYeHUsl pa3/uvHbIX XpOHUYECKUX 3a60/1e8aHUll, a makyce onucasa 6osee cma degstHocma pacmeHull, KOmopble UCh0/1b308a/1 8
ceoe epemsi. O00HaKo yyeHblli He 06pamu/l BHUMAHUS HA Yee6Hble c80licmaa ONUCAHHbLIX UM pacmeHull. [1].
Dapmayesmuueckas npoMvlUIEHHOCMb CMPAHbBI 3dpodu1ach hpu U3yveHuu pacmeHuli npu noayyeHuu 3gedpuHa, casnkoNuHa,
3uU3UMUHA U Opyaux YeHHbIX 1eKapCcme.

be3yca06HO, Kaxcdoe JekapcmeeHHoe pacmeHue neped gHedpeHuem 8 MeJUYUHCKYI NpAaKkmuky npoxodum mujamensHyro
3Kchepmusy cogpemeHHoU MeduyuHbsl. B yacmHocmu, npogepsiemcst XuMu4eckuill cocmas, 8 kakoli cmeneHu 8o3deticmayoujue Ha
Op2aHu3sM akmopbul 84usi0mM HA PYHKYUK Kaxcdo2o U3 0p2aHos u cucmem vesnogeka. Onpedesiiom 8pedHOCMb meX Uau UHbIX
XUMUYECKUX 8eujecms, No/y4eHHbIX 8 pacmeHuu 8 Yesa0M UAU 8 Kaxcdoll e2o uacmu, a makijice mujameabHO npogepsiom
JleveGHble cgolicmea pacmeHus. 3ameM oyeHU8am JeveGHble c8olicmaa pacmeHusl U NPenapamos U3 Hezo ONbIMHbIM nymem
pasHelMu cnocobamu. Ilocae 3mozo JsekapcmeeHHOe pAcmeHUe UCNbIMbI8arM 80 MHO2UX KAUHUKAX MOJbKO N0 0CO6bIM
ykasauusam. Papmakosozuveckuli komumem MuH3dpasa paspewium wupoxoe pacnpocmpaHeHue U UCh0/1b308aHUE pACMEHUs 8
J1e4eGHbIX YesiX, a e20 npenapamel 6ydym paspabamul8amuCsi 8 NPOMbIUAEHHbIX MACWMAGAX.

B ces13u ¢ amum uzyueHue cogpemMeHH020 XumMu4eckozo cocmasa pacmenus Ferula foetida, 83amozo Hamu 6 kauecmee o6sekma
uccaedo8aHusi, s181emcsi 8aNCHLIM BONPOCOM 8 OYeHKe Ue/1eOHbIX C80UICME pacmeHusl.

Kawuessle csa0ea: pacmumesbHble pecypcbl, pacnpocmpaHeHue, NoJe3Hble pACMeHus, pPpayuoOHAAbHOE UCNO0/1b308aHUE,
MbL/IbHbIL KOpeHb, CANOHUHbI, XpaHeHUe, 3aNndcyl, exce200Hblll 065eM coopa, peKomeHdayuu.

Introduction. Ferula L. is a relative of many promising From an experimental point of view, feruls are aromatic,
medicinal plants, which are widely used in practice essential oil plants as a food plant that cannot be replaced
(fodder, food, essential oils, medicinal, etc.). The plant by other plants, as well as a medicinal plant in traditional
Ferula foetida L. has great prospects in traditional oriental oriental medicine, being the primary source of medicines.
medicine as a medicinal plant and as a new medicinal Some species of ferula have been used in Central Asia in the
plant. In Kazakhstan, the locusts are called stink bugs. past centuries as a food plant (F. karelinii. F. sibirica, F.
Although the medicinal plant is widespread in South dubjanskyi, F. schtschurowasiana), as a kind of spice
Kazakhstan (Turkestan region), it has not been fully (mainly garlic and garlic-flavored species). as a material; In
studied. It is collected without losses only for export to recent years, it has been found that their particularly large
foreign countries (China, India, Pakistan, etc.) [3]. deciduous species can be used for decorative purposes
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(Rakhimov, 2010): (F. Kokanica Regel & Schmalh and
others) and others., for decorative purposes: F.dissecta
(Ledeb.) F.karatavica Regel & Schmaih, F.kelleri Koso-pol.
(Sikura, 1982) species are also important; The people of
Central Asia also have a special place in the flora of
Kazakhstan, where they made musical instruments from
the lessons of the century. On the one hand, the plants of
this genus are used for economic purposes and are not
absent in the data on their importance [6].

The current use of sage as a medicinal plant in the future
proves that it contains high concentrations of biologically
active substances in its roots and seeds. Roots and seeds of
safflower are a real source of raw materials, as well as the
purposeful use of seeds in terms of preservation of natural
shoots proves the high germination of seeds. [5].

Ferula foetida is a monocarpic, propagated only by seeds,
flowering seeds only once in 5 years. Therefore, it is
important to study and protect the medicinal plant that
stinks, to prevent its extinction. Research area: Tole bi
district of South Kazakhstan region. South Kazakhstan
region as an administrative - territorial unit is mainly
geographically a rising undulating plain with an altitude of
190 to 450 m above sea level, with islands of small
mountain formations (height from 500 to 875-1000 m).
Therefore, the South Kazakhstan region is a very complex
formation with alternating areas of flat, Foothill and
mountainous terrain. [8].

South Kazakhstan region belongs to Zone III (semi-desert
landscape zone of the temperate zone). In this region, it
occupies the territory of the physical and geographical
country of Central Asia-the Tien Shan physical and
geographical region, where there are two provinces. One of
these provinces includes the south-western Tien Shan
physical and geographical province and the territory of the
South Kazakhstan region [10]. The southwestern Tien
Shan physical and geographical province is part of the
desert zone of vegetation in the Southern subzone.
Ephemeral-sagebrush deserts are characterized by the
predominance of ephemeroids and ephemeroids in the
vegetation cover, various types of sagebrush, as well as
shrubs.

Methods. F.foetida (Bung) Regel. - Fragrant - broad-
leaved, found in Almaty, Kyzylorda, South Kazakhstan,
present-day Turkestan region and Zhambyl region. For
medicinal purposes, dried milky juice (gum) is used in the
Results and discussion

Results of chromatographic analysis of Ferula foetida root extract

air coming out of the roots and flowering parts. The juice is
known in pharmacological practice as "Gummi Assa-
foetida". Condensed milk juice consists of resin (9-65%),
comedy (12-48%) and ephemeral oil (5-20%). From resin
are obtained lactic acid, resin (asarezen), resitanol
(asarezitanol) and resinol (asarezinol) and their esters
with tartaric acid.

The phytochemical composition of plants belonging to the
genus Ferula.l in the Turkestan region has not been
scientifically determined. Therefore, the study of the
accumulation of biologically active compounds and other
additives in the roots of Ferula foetida, a relative of
Ferula.L, has aroused interest. To date, vascular extracts
have been prepared and their composition (Table 3) has
been studied to determine the amount of biologically
active compounds and other additives that are useful for
accurate knowledge of their medicinal properties.
Analysis of the plant Ferula foetida by phytochemistry.
Method of analysis: gas chromatography with mass
spectrometric detection

Conditions of analysis: sample volume 1.0 pl, sample
introduction temperature 260 °s.

Separation was performed at a constant velocity of 1 ml /
min of carrier gas (helium) through a chromatographic
capillary tube with a length of 30 m, an inner diameter of
0.25 mm and a film (transparent shell) thickness of 0.25
pm.

Chromatography temperature is planned from 40 ° C
(holding 10 min), heating rate from 5 ° C / min to 270 ° C
(holding 10 min).

Detection is performed in SCAN m / z mode 34-750. Agilent
MSD ChemsStation software (version 1701ea) was used to
control the gas chromatography system, record and
process the results and data obtained.

Data processing, time storage, determination of peak
areas, as well as processing of spectral information
obtained with the help of mass spectrometric detector.
Wiley 7th edition and NIST'02 libraries were used to open
the obtained mass spectra (the total number of spectra in
the libraries is more than 550 thousand).

Sample preparation: 10 g of plant roots were obtained by
ultrasonic bath with 96% ethanol for 30 minutes.

Grinded plant roots, ethyl alcohol as an extractant and
repercolation method were used to obtain a liquid extract.

N | tmemin Chemical name dentification, % | contentsg,
1 9,39 2-Cyclopenten-1-one, 2-hydroxy 76 0,41
2 9,67 Methyl sec-butyl disulphide 86 1,14
3 11,86 Ethyl n-butyl disulphide 80 0,21
4 12,79 2,4,6-Octatriene, 2,6-dimethyl- 82 0,34
2-Hydroxy-gamma-butyrolactone

5 12,96 74 0,67
6 13,19 Thiophene, tetrahydro-2-methyl- 65 0,68
7 14,72 1,2-Dithiolane 62 11,03
8 15,58 Disulfide, bis(1-methylpropyl) 96 8,42
9 16,62 Tioxolone 62 0,48
10 17,12 1,4-Dithiane-2,5-dione, 3,6-dimethyl- 64 1,93
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11 19,14 3-Thiatricyclo [3.1.1.0(2,4)] heptane 3-oxide 60 1,05
12 20,85 Caryophyllene 92 1,77
13 21,75 Thiophene, 2-ethyltetrahydro- 60 3,30
14 22,20 Trisulfide, bis(1,1-dimethylethyl) 64 1,89
15 24,06 Thiocyanic acid, ethyl ester 68 2,55
16 24,33 6-(Methylthio) hexa-1,5-dien-3-ol 61 1,66
17 24,84 Thiophene, 2-butyltetrahydro- 60 0,74
18 27,77 Thiocyanic acid, ethyl ester 71 56,68
Acetic acid, 3-hydroxy-2,2-dimethoxy-propyl ester
19 30,24 64 0,49
20 31,07 Oxalic acid, 2-phenylethyl tetradecyl ester 60 2,98
Butanoic acid, 3-methyl-, 2-phenylethyl ester
21 31,38 60 0,88
Malonic acid, 3-methylbutyl pentadecyl ester
22 32,37 61 0,70
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Figure- Extract chromatogram

Phytochemical analysis revealed 22 elements in the root
extract of Ferula foetida.

People use substances with a pungent odor, similar to
rubber, when using drugs.

These include: 2-Cyclopenten-1-one, 2-hydroxy-0.41%,
methyl sec-butyl disulphide (methyl ester) -1.14%, Ethyl
n-butyl disulphide-0.21% and 2,4,6 -Octatriene, 2.6-
dimethyl-0.34%, Thiophene, tetrahydro-2-methyl-0.68%.
Chemical properties:

2-Cyclopenten is an organic compound with a molecular
formula (C5H8). It is a colorless liquid that tastes like
gasoline. The structure is not smooth, but flexible.
Cyclopenten is produced in large quantities at industrial
sites. It is used as a monomer to synthesize plastics in
addition to other chemical syntheses.
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Ethyl methyl disulfide has a pungent, white truffle-like
aroma. It is found in cabbage, kohlrabi, cheese, beef, pork
and coffee.

Thiophene is an important heterocyclic compound that is
widely used as a building material in many agrochemicals
and pharmaceutical products. The benzene ring of the
biologically active compound can often be replaced with
thiophene without losing its activity.

At room temperature, thiophene is a colorless liquid with
a moderate odor, reminiscent of benzene,
2-Hydroxy-gamma-butyrolactone-0.67% is gamma
hydroxybutyric acid, in short. GHB, as well as 4-
hydroxybutanoic acid is an organic compound, a natural
hydroxyl acid that plays an important role in the human
central nervous system, and these compounds are found in
wine, citrus fruits, etc. there is. Gamma hydroxybutyric
acid is used in anesthesia, but is banned in many countries.
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1,2-Dithiolane-11.03%. In medicine, it is found in drugs for
the treatment of atherosclerosis, liver disease and diabetes
and polyneuritis.

Caryophyllene 1.77%. Caryophylline is found in some
essential oils.

It is often used to create perfume compositions, to obtain
fragrances for soaps and cosmetics, and to synthesize
certain fragrances.

Trisulfide, bis (1.1-dimethylethyl) - 1.89%. In medicine, in
particular, as a substance with anti-inflammatory and anti-
arthritic activity.

Oxalic acid 2.98% and Malonic acid 0.70%. It is used in the
production of oxalic acid, which is a valuable product in the
food and chemical industries. It is also used in medicine as
an antimicrobial.

Conclusion. It is the richest in coumarin compounds,
which have a wide range of biological activity in plants
belonging to the genus Rose. Many coumarins, even in
relatively small amounts, are lethal to horses, cattle, and
sheep, and are used as pharmacological agents for humans.
In pharmacology, coumarins are used to treat leukoderma

(furocoumarins - peuedanin, prangenin) and other
cancers. (Nikonov, 1964; Georgievsky, Komisarenko,
1990). Coumarins - treat skin burns

(photophytodermatitis). This property is based on the
ability of coumarins to make the skin sensitive to light.
Coumarins such as pastinacin, bergapten, imporerin,
isopimpinelline, xanthoxol, angiesin have antispasmodic
activity.
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ABTOpJ1apABIH, YJieci. bapJ/iblK aBTOp/1Iap OCbl MaKaJlaHbl
asyfa TeH, Jlopexe/ie KaThICThI.

Myaaesiep KaKThIFBIChI — MaJIiM/Ie/ITeH KOK,

Bysn Matepuan 6acka 6GacblIbIMAapAa >Kapusiiay YIIiH
OypblH MaJiMJe/MereH »oHe 6acka OacblIbIMAAPAbBIH,
KapayblHa YCbIHbIJIMaFaH.

OcBbl >KYMBICTBI XKYPTi3y Ke3iHJe ChIPTKbl YHBIMAAp MeH
MeJJULHAJBIK OKIJNAIKTePAIH Kap>KbLJIaH/bIPYbI
»KacasIFaH oK,

Kap:KbU1aHABIPY KyprisiiMezi.

Bku1ag aBTOpOB. Bce aBTOpbI NPUHUMAJIM PaBHOCU/IbHOE
ydacTHe NIpU HalMCaHUU JAaHHOH CTaTbU.

KOoHQIUKT MHTEepecoB - He 3as1BJIEH.

JlaHHBI MaTepHan He Obll 3asiBJeH paHee, [Jd
ny6JMKaluyu B JPYrUX U3AaHUSAX U He HaXOJUTCS Ha
paccMOTpPeHUH APYTUMH U3 aTebCTBaMMU.

[Ilpy mpoBeseHMM  JaHHOM  paboTel He  GBLIO
GUHAHCUPOBAHUSI CTOPOHHUMH  OpPTaHHU3ALUSIMU U
MeJMLMHCKUMHU Npe/iCTaBUTebCTBAMU.
duHaHCHMpOBaHUe — He IPOBOJUJIOCH.
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