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Annotatsiya

Bu ishda respublikamizda o‘sadigan Inula rhizocephala o‘simligi gullaridan uchuvchi efirlarning kimyoviy tarkibi
va biologik faolligi tahlil qgilindi. Efir moylari o'simliklarning barcha organlarida mavjud bo'lib, o'ziga xos hidga ega. Ular
ko'pchilik o'simliklarda erkin uchraydi va bug‘da distillash yoki ekstraktsiya yo'li bilan geksan fraksiyasidan ajratib olinadi
va ularning tarkibi aniqlanadi va biologik faolligi o‘’rganiladi. Ushbu tadqiqotning maqsadi Inula rhizocephala gulidan
olingan efir moyining kimyoviy tarkibini aniglash va uning mikroblarga qarshi faolligini baholash edi. Uning gullaridan
olingan efir moyini gidrodistillash yo'li bilan gaz xromatografiya-mass-spektrometriya (GC-MS) usulida tahlil qilish
natijasida 61 ta birikma aniqlanib, ularning mikroblarga qarshi faolligi o‘rganildi.

AHHOMauus

B 0aHHoU pabome rpoaHanu3uposaHbl XuMudyeckull cocmas u buosnozudeckasl akmueHoCmb Jiemy4qux 3¢hupos
u3 usemkos pacmeHusi Inula rhizocephala, npou3spacmarowezo 6 Hawel pecnybnuke. OgupHble Macna
pucymemeyrom 80 8CeX opaaHax pacmeHul U umerom xapakmepHbill 3anax. OHU c80600HO ecmpeyaromcs 8
bonbwuHcmee pacmeHull U 8bI0enstomcs U3 2eKkcaHosol hpakyuu nymem raposoli Gucmunisyuu unu skcmpakuyuu,
rocne yeeo onpedesnisemcs UX cocmas u udydaemcs ux buosioaudeckasi akmusHocms. Llenbio daHHo20 uccredosaHus
6b110 onpederieHue XUMUYECKO20 cocmasa 3¢hUpHO20 Macsia, U3erieqyeHHo20 U3 ysemkos 0esscurna KOpHe20s108020, U
OUeHKa e20 aHmuUMUKpobHo20 nomexyuana. B pesynbmame aHanusa s¢hupHo20 Macsna, fosy4YeHHo20 U3 e20 Y8emkKos
mMemooom 2udpoducmunnsyuu, mMemodom 2a3oeol Xpomamoepaghuu-macc-criekmpomempuu (F’X-MC)
udeHmugpuyuposaHo 61 coeduHeHuUe U ulydeHa ux aHmuMUuKpobHass akmugHOCMb.

Abstract

This paper analyzes the chemical composition and biological activity of volatile esters from the flowers of the
Inula rhizocephala plant growing in our republic. Essential oils are present in all organs of plants and have a
characteristic odor. They are found freely in most plants and are isolated from the hexane fraction by steam distillation or
extraction, and their composition is determined and their biological activity is studied. The aim of this study was to
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determine the chemical composition of the essential oil obtained from the flower of Inula rhizocephala and to evaluate its
antimicrobial potential. As a result of the analysis of the essential oil obtained from its flowers by hydrodistillation using
the gas chromatography-mass spectrometry (GC-MS) method, 61 compounds were identified and their antimicrobial
activity was studied.

Kalit so‘zalar: Inula rhizocephala; Efir moyi; Antibakterial faollik; Antifungal faollik; GC-MS.
Knroyesbie cnoea: Inula rhizocephala usemku; 3gupHoe macio; AHmubakmepuasbHas aKmueHOCMb,;
lMpomueoepubkosasi akmusHocmb; X-MC.

Key words: Inula rhizocephala; flowers; Essential oil; Antibacterial activity; Antifungal activity; GC-MS.

INTRODUCTION

Inula (family Asteraceae) includes about 100 species of plants growing in Europe, Asia and
Africa. Nine species are widespread in Uzbekistan. [1]. Some of them are known as plants used in
folk medicine. Literature review has shown that /nula plants are a rich source of biologically active
compounds, mainly triterpenoids and flavonoids. Little information is available on the composition
and biological activity of Inula essential oils. The composition of /nula rhizocephala essential oil has
not yet been studied.

Inula rhizocephala grows on mountain slopes and lowlands, on rocky soils at the foot of
mountains. Large natural reserves of Inula rhizocephala have been noted in some mountainous
areas of Tashkent region. Sterols, terpenoids, coumarins, flavonoids, polysaccharides and esters
have been isolated from the aerial and root parts of many /nula species and their biological activity
has been studied.

LITERATURES ANALYSIS

Inula species are used to treat digestive, respiratory, cardiovascular, and central nervous
system dysfunctions, as well as asthma, diabetes, cancer, skin diseases, liver diseases, and fungal
and bacterial infections. In India, the dried root of /. rhizocephala is used to treat colds, coughs,
and chest diseases [3,4]. The composition of the essential oil collected during the flowering period
of the flower part of Inula rhizocephala has been studied to search for biologically active
compounds.

Inula rhizocephala is a perennial plant that grows near Katta Chimyan in Tashkent region
[1,2].

A plant belonging to the Inula (Asteraceae) family. Nine species are widespread in
Uzbekistan. Some of them are known as plants used in folk medicine. A study of the literature has
shown that Inula plants are a rich source of biologically active compounds, mainly triterpenoids and
flavonoids. Little information is available about the composition and biological activity of Inula
essential oils. The composition of Inula rhizocephala essential oil has not yet been studied [5].

Inula rhizcoephala grows on mountain slopes and lowlands, on rocky soils at the foot of
mountains. Large natural reserves of Inula rhizocephala have been noted in some mountainous
areas of the Tashkent region. Sterols, terpenoids, coumarins, flavonoids, polysaccharides, and
esters have been isolated from the aerial and root parts of many /nula species and their biological
activity has been studied. Objective: The composition of the essential oil collected during the
flowering period of the flower part of Inula rhizocephala was studied in order to search for
biologically active compounds.

MATERIALS AND METHODS

Collection and Identification of Inula rhizocephala

Inula rhizocephala flowers were collected during the flowering period from Chimyon Mountain
in Tashkent region in June 2022.

Extraction of Inula rhizocephala essential oil

The volatile essential oil was obtained by hydrodistillation at atmospheric pressure for 3
hours from 100 g of wet flowers.

GC-MS Analysis of Inula rhizocephala essential oil

The essential oil dissolved in CH,Cl, was dried over anhydrous Na,SO, and stored at 4°C
before analysis. The oil content was 0.4%. The quantitative composition of the essential oil was
determined on an Agilent 5975c¢ Inert MSD / 7890 A GC-MS instrument. (Agilent Technologies,
USA). The analytical conditions of GC-MS were similar to those described in the literature. The
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constituents were identified by comparing the mass spectral features with data in electronic
libraries. Retention indices (RI) were determined by comparing the ratios of retention times of n-
alkanes mixtures (C9-C30) and comparing them with literature data [6,7].

Experiment part:

Antimicrobial Activity of Inula rhizocephala Essential Oil

Antibacterial activity. Test strains (S. aureus-91, B. subtilis-5, P. aeruginosa-225, E. coli-
221 C. albicans-247) were used to determine the antimicrobial activity of the flower part of the plant
Inula rhizocephalan essential oils. The disc diffusion method was used to determine the
antimicrobial activity of essential oils'.

RESULTS AND DISCUSSION

Essential oil analysis: GC-MS identified 61 components in the essential oil of the floral part
of the plant Inula rhizocephala. This is 99.59% of the total ether. The ether contains monoterpene
hydrocarbons (28.23%), oxidized monoterpenes (4.82%), sesquiterpene hydrocarbons (16.64%),
oxidized sesquiterpenes (3.01%), diterpene hydrocarbons (5.42%), oxidized diterpene
hydrocarbons (1.96%), and other substances predominate (39.51%) have significantly present
concentrations.

Main components of essential oil: Sclareol (18.3%), (Z)-B-ocimene (12.8%), y-selinene
(4,8%), (-)-(Z2)-Verbenol (4,8%), d-3-Carene (4,4%), Cyclopropane (3.82%), 1,1-dimethyl-2-(3-
methyl-1,3-butadienyl) (3,8%), Aromadendrene (3%), 2-Anilinonaphthalene (2,8%), 9-Geranyl-p-
cymene (2,7%), Retene (2,7%), Terpinolen (2,5%), Bicyclo [6.1.0] non-1-ene (2,2%), 2-
Pentadecanone (2,05%), Dehydroabietic acid (1,9%), (Z)-B-Caryophyllene (1,7%), B-Myrcene
(1,6%), Pentacosane (1,4%), Tricosane (1,3%).

ngﬁg QQ*TE‘

Sclareol (Z2)-B-ocimene y-selinene Z)-Verbenol
H,
/C\
H3C - CHz
d-3-Carene Cyclopropane 1,1-dimethyl-2-(3-methyl-1,3-
butadienyl)
@ ”
I
H > o
2-Anilinonaphthalene Retene 9-Geranyl-p-cymene
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Bicyclo[6.1.0]non-1-ene Aromadendrene Terpinolen

(2)-B-Caryophyllene Dehydroabietic acid B-Myrcene

CONCLUSION
The chemical composition of the essential oil of Inula rhizocephala, a flower growing in
Uzbekistan, was studied for the first time using the GC-MS method and the main components were
identified.

Table 1
Chemical compositions of essential oil flowers of /nula rhizocephala
Constituent RI Content % Constituent RI Content %
Pyridine 1160 0.26 Tricosane 2302 1.25
2-Hexenal 1200 0.35 Dehydro-abietin 2335 0.76
2-Butanone 1246 0.26 1 ,4a_.,8.-DimethyI-7- 2386 0.87
isopropyl-1

1-Hexene 1322 0.34 Tetracosane 2402 0.75
3-Hexen-1-ol 1348 0.25 a-copaene-8-ol 2454 0.49
2-Furancarboxaldehyde | 1419 0.25 y-Cadinene 2495 0.35
.E.-Chrysanthenol 1435 0.39 Pentacosane 2502 1.40

a-Cubebene 1464 (3E,5E,82)-3,7,11- 2529
0.98 Trimethyl-1,3,5,8,10- 0.56

dodecapentaene

0-3-Carene 1516 4.42 Cembrene 2591 1.07
B -Ocimene 1522 12.82 Nonadecane 2603 0.57

Bicyclo [3.1.1] hept-2- | 1528 1,2- 2624
en-4-ol 4.82 Benzenedicarboxylic 0.24

acid

(Z2)-B- Caryophyllene 1555 1.71 Methyl ester likel 2675 0.35
y-Muurolene 1646 0.44 Heptacosane 2703 0.99
Terpinolene 1656 2.47 Junipene 2720 0.66
(-)-Germacrene D 1664 0.82 9-Demethylretinal 2778 0.51

4-|sopropenyl-1-methil- | 1685 1,4- 2790
1-cyclohexene 0.07 Methanonaphthalen-9- 0.77

ol
Bicyclo[6.1.0] non-1-ene | 1697 290 1,3,5-Tria;ine-2,4- 2803 075
diamine
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0 -Cadinene 1711 0.31 Cyclohexanol 2819 0.45
Cyclopropane 1716 3.82 Myristinic acid 2850 3.05
m-Mentha-3 (8), 6-diene | 1755 0.49 Celidoniol 2902 0.81
Hexanoic acid 1794 0.47 Phenanthrene 2925 0.41
B-Myrcene 1803 1.55 Dehydroabietic acid 2962 1.96
Benzeneethanol 1846 058 9-Ethyl-10- 3007 0.32
methylanthracene
Aromadendrene 1918 3.01 Retene 3028 2.68
Rulepidadiene B 2067 0.91 1-(1-Naphthyl)-1- 3032 18.27
propanol
2-Pentadecanone 2098 205 9,1 2-Octz;(iﬁjcadlen0|c 3131 065
1,6-Cyclodecadiene 2113 0.40 2-Naphthalenamine 3475 2.78
(+)-Cycloisosativene 2129 0.24 Monoterpene 28.23
hydrocarbons
y-Maaliene; 2160 0.22 Oxidized monoterpenes 4.82
Selina-4(15),7(11)-diene | 2162 4.84 Sesquiterpene 16.64
hydrocarbons
a.-Amorphene 2170 0.68 Oxidized sesquiterpene 3.01
B-Selinene 2186 0.32 Diterpene 542
hydrocarbons
4,10 (14)8—'80_%(|Mnadlen- 2225 0.47 Oxidized diterpene 1.96
Geranyl-p-cymene 2244 2 71 Predominates, and 39.51
other substances
Total 99.59

Essential oil of Inula rhizocephala, which grows in Uzbekistan, has antibacterial, antifungal
properties and is used externally for external wounds.

Antimicrobial activity of essential oil of Inula rhizocephala flower: In medicine, essential
oil of Inula plant has antibacterial, antifungal properties and is used as a topical ointment for
external wounds.

Volatile essential oils of Inula rhizocephala flower part were tested in vitro for antibacterial
and antifungal activity. (Table 2).

Table 2
Inula rhizocephala gulining efir moyining antibakterial va antifungal faolligi (mm, + SD,
P<0.05)
Inhibition zone diameter, mm, + SD, P £0.05
Sample B.subtilis S.aureus P.aeruginosa | E.cole C.albicans
Essential oil 11.0640.13 | 12.04+0.10 | 9.06+0.13 7.1340.04 | 15.08+0.13
Positive Control
Canamycin 10.05+0.11 9.06+0.13 8.06+0.13 6.06+0.13 | 000
(10pg/disk)
Negative control
DMSO (10ug/disk) 410.13 3.06+0.13 4.06+0.36 0+00 5.06+0.14

Inula rhizomatous flower essential oil was tested for antibacterial activity using the disk
diffusion method. Selected test strains (Staphylococcus aureus-91, Bacillus subtilis-5, Gram-
negative bacteria Escherichia coli-221, Pseudomonas aeruginosa-225, microscopic fungi Candida
albicans-247) were grown in a nutrient medium at £37°C. 24°C. The inoculated test strains were
diluted in 20 ml of sterilized distilled water. The turbidity level of the strains used for the test was
set to 0.5 (0.5 x 108 CFU / ml) according to the McFarland standard. Then, the pathogenic test
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bacterial strains were inoculated onto a pre-prepared nutrient agar medium (Hi Media Lab. Ltd.,
Mumbai, India) using a sterilized L-shaped glass rod. The crude plant extracts were soaked in
sterile Whatman paper (6-8 mm thick). The culture medium was then placed in a petri dish
containing the pathogenic bacterial strains grown in it. The antibiotic kanamycin was used as a
positive control, and dimethyl sulfoxide (DMSO) solution was used as a negative control. The Petri
dishes were kept in a thermostat at 37 + 2°C (Schutzart DIN EN 60529 - P20, manufactured by
Memmert, Germany) for 18-24 hours. After the expiration date, the inhibition zones around the
discs impregnated with the extracts were measured and compared with the inhibition zone values
of the antibiotic canamycin [8,9].

The results of antimicrobial tests showed that the essential oil of Inula rhizocephala flower is
sensitive to the action of S. aureus, B. subtilis, E. coli, C. albicans microbes. The greatest
antibacterial effect was found against S. aureus with a diameter of the zone of inhibition of
12.04+£0.10 mm.

CONCLUSIONS

The chemical composition was studied by GC-MS and the main components of the essential
oil were identified. (RKMUz-247). The results of in vitro screening showed that the essential oil of
Inula rhizocephala flower has relative properties against all tested microbes. Gram-positive
bacteria B. subtilis and S. aureus (12.04+0.10 mm) have a significant effect.

The composition of the specific components of the volatile essential oil isolated from the
flower part of Inula rhizocephala was studied for the first time using the GC-MS method.
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