ISSN 2224-5286 2. 2020

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES CHEMISTRY AND TECHNOLOGY
ISSN 2224-5286 https://doi.org/10.32014/2020.2518-1491.21
Volume 2, Number 440 (2020), 39 - 46

UDC 547.99
IRSTI 31.23.23

A.B. Tashimbetoval, A.K. Umbetoval, Z.B. Halmenoval,
Y.S. Ikhsanov:, M.l. Choudhary2 Zh.A. Abilovl, G.Sh. Burasheva:

1Al-Farabi Kazakh National University Research Institute
of New Technologies and Materials Republic of Kazakhstan, Almaty, Kazakhstan;
international Center for Chemical and Biological Sciences,
Karachi University, Karachi, Pakistan.
E-mail: erbol.ih@gmail.com, alma_0875@mail.ru, zaure.halmenova@mail.ru, akniyettashimbetova@mail.ru,
abilovs51@mail.ru, igbal.choudhary@iccs.edu, gauharbur@mail.ru

CHEMICAL STUDY OF LAVANDULA FERTILIZER

Abstract. Genus Lavandula - specially grown as an aromatic and medicinal plant. In inflorescences, the content
of essential oil is from 0.8 % to 2.6 %, in leaves up to 0.3 %. The main components of the essential oil are linalool
(10-30 %) in the free state and its esters with acetic, butyric, valerianic, caproic acids (30-60 %), as well as geraniol,
citral, borneolen, bisabolene, a-pinene and others.

Currently, the plant is used as an ornamental, as a spice in cooking, as well as for medicinal purposes. In
traditional medicine, flowers, leaves and branches of lavender are used.

In Bulgaria, lavender is used as a means of calming the nervous system, relaxing baths and for skin diseases.

In Germany, ointments are made from lavender petals. In Austria, lavender leaves are collected before
flowering and are used as soothing and anti-inflammatory drugs. In Poland, in combination with a pharmacy
chamomile flower, the flowers of a lavender plant are used in the healing of a fresh voice and bronchial disease.

In France, an infusion of lavender flowers is used as an urolithic substance.

The object of the study is raw materials L.angustifolia of individual collection at the experimental site of the
laboratory of medicinal plants of the Institute of Phyto-Introduction and Botany at the Ministry of Science and
Education of the Republic of Kazakhstan of Almaty.

The technology for producing a biologically active complex from the plant species under study has been
developed by varying the nature of the extractant, its ratio with raw materials, time and extraction ratio.

The optimal condition for obtaining a biologically active complex from a plant is: extractant -
50 % ethyl alcohol, the ratio of extractant to raw material - 1 9, the time of double extraction - 72 hours,
temperature - 25 °C.

The fractional composition of the aerial mass of L.angustifolia, which is represented by water-soluble and
water-insoluble fractions, was studied.

The article presents for the first time the data of a qualitative and quantitative analysis of the lipophilic
components of the aerial mass of L.angustifolia, determined by gas-liquid chromatography with mass spectrometry
(GC/ MS).

Analyzes were carried out in a laboratory of chemistry of natural coefficients, University of Karachi, Karachi,
Pakistan, the structure and quantitative content of 16 compounds were established in the aerial mass of the plant
L. angustifolia.

The identification of the components was carried out by analogy with the known mass spectra of the samples
embedded in the computer data bank and relative retention times. Quantitative determination of the composition of
the analyzed mixture was carried out by the method of normalization by peak areas.

Keywords: Lavandula (L. angustifolia), GC-MS, extraction, BAS, aerial parts.
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Introduction

Lavandula root is a rod, a tree, and strongly branched on its support. When the new bushes are
stretched to the surface, the obsolete bumps bend over. The leaves are rectangular, oval greens, bearded or
rectangular, with the edges. The young leaves of the lavanta plant are gray, aged leaves - green [i-3].

Lavandula was specially crafted as aromatic and medicinal plant in the year 2000. Today Lavandula
plant is used in many different spheres. It is widely used as lavender in lavender, as a spice in culinary, as
well for therapeutic purposes, lavender flowers, leaves and branches are used in folk medicine. Collect
lavender flowers at the time of flowering and dry it on a sunny day. Then, prepare the flowers, leaves and
sprays separately for use in the pots [4-6].

Flowers of Lavandula contain uric acid, cinnamic and garnarin. Essential oils will be 0.8-2.6 % in the
bouquet, 0.3 % in the leaves and 0.i9 % in the class. The main components of the essential oils are
linoleum (i0-30 %) in vacuum and its esters (30-60 %) with acetic, oily, valerian and caproic acids, as
well as alumina, citral, bomeol, bisabolene, a-pinene, dihydrochrylophyllene epoxy, as healing.

It is known that the composition of plant extracts is directly related to various factors such as the
temperature of the extraction process, the extraction time, the plant raw material and the nature of the
solvent or solvent system used.

Depending on the tasks to be solved, a wide array of organic solvents such as hexane, chloroform or
benzene is used to extract biologically active substances.

However, most organic solvents are highly toxic compounds, have a build-up effect in tissues or are
carcinogens, whereby it is requireB to include additional steps for drug substance purifi cation and
additional methods for quality control of such preparations. These measures lead to an imminent increase
in the cost of end product [7-ii].

This article analyzes the lipophilic composition of the ethanol extract Lavandula with various alcohol
/ water content. The aim of the study was to compare the chemical composition of the extracts from
Lavandula using two solvents, which are different in polar type, to allow the two systems to be used as a
basis for the medicinal forms.

Materials and Methods

The selection of the optimal technological parameters of raw plant materials ting aimed at the
identification of those affecting directly the composition and the quality of the final complex of
biologically active substances (BAS) [i2]:

1) the nature of the solvents;

2 ) raw material:solvent ratio;

3) the temperature;

4) the duration of the extraction;

5) the extraction frequency.

The selection of the optimal solvent was carried out on the basis of the qualitative analysis of the
main BAS groups and the quantitative extraction of extractive substances by pharmacopocial methods
[i3].

Determination of lipophilic components of a substance by chromatography spectrometry. The
extracted extrudate is extracted with hexane (i: 2) for 72 hours at 20-24 °C. The extract is enriched in a
rotary evaporator in a soft case.

A Perkin-Elemer Autosystem gas chromatograph with an XL mass-selective detector - TurboMass is
used with a flare quartz capillary column (30 x 2.5 mm, 0.25 uT1 thick), PE-5 coating and a 99.9 %
helium-filled phase. It starts at a temperature of 60 °C (works for 5 minutes), from 20 °C / min to i80 °C,
from 3.5 °C/min to 290 °C. The final temperature is maintained for 40 minutes.

Mass spectra are ionized with an emission of 70 eV and a full scan in the range of 40-350 a.m.
The injector temperature was 3i0 °C, and the RA-TiO sample was divided by i:60 according to the model
[i4-20].

Methods for determining the qualitative composition of the ground part of plants and roots,
determining the composition of fractions, as well as determining the structure and purity of the separation
of compounds in raw materials:

- extraction of various polar solvents;
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- two-dimensional and one-dimensional chromatography on FN3 paper (Germany) and with a system
of solutions.

As the main method for studying chemical composition, the authors opted for the method of high
performance gas chromatography with mass-selective detector as the most accurate and universal, which
allows for identifi cation of the widest possible spectrum of compounds.

When selecting the optimal extractant, the following solvents are used: ethyl alcohol (50 %
70 %, 90 %) water solution. 5 g of Lavandula (L. angustifolia) of the ground part of the plant, 50 ml
capacity, packaged in sausages. The raw material and the solvent obtained in a ratio of 1:6 are kept for
24 hours at room temperature. After 24 hours, the resulting extract can be filtered through a Buchner filter
and a vacuum pump. The resulting extract is measured with a measuring cylinder, poured into a porcelain
dish, evaporated in a water bath, and the substance is removed.

In the technology of substance separation, the main parameter is the ratio of raw materials and
extractant. In order to determine the optimal volume, the selected extractant changes the ratio of raw
material and solvent from a ratio of 1:4 to a ratio of 1:10. 5 g crushed (L. angustifolia) - ground part of
plants of various sizes (20, 30, 40, 45, 50) 50 % extraction with ethyl alcohol. In addition, during the
extraction process as a stable factor: extraction time (24 hours) and temperature (20-25 °C).

Determination of technological parameters for obtaining substances

Selecting the extraction state: Obtaining the substance was carried out according to the following
scheme:

50-100 g vegetable raw materials Lavandula (L. angustifolia) 250-500 ml of 50 % water-ethyl
alcohol, preparation of raw materials and extractant in a ratio of 1:9 and settling at room temperature for
72 hours. The contents of the flask are thoroughly mixed, and the paper is filtered into a dry flask through
afilter. This extraction process is repeated 2 times using the high-temperature method.

The resulting extracts are added and filtered with paper used at the beginning of the filter.

Results and discussion

According to the results obtained (L. angustifolia), during 72 hours of extraction at a temperature of
24-28 °C.the time and multiplicity of extraction are the same. 100 g of dried and standardized plant raw
materials were obtained for extraction.

Picture 1 - General provisions of Lavandula using various extractants origin
of the substance from the ground part of the plant , %

Using the obtained extracts of Lavandula (L. from the aboveground part of the angustifolia plant, a
substance of 50 % ethyl alcohol was taken in large quantities.
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Table 1-Lavandula is related to the relationship between" raw material-extractant» %

Ratio of raw material (g) and extractant (ml) Lavandula (L.angustifolia),%
14 -
16 27,44
18 31,96
19 55,94
110 55,36

Using the selected extractant, the optimal raw material - extractant ratio is 1. 9. if you choose the
right ratio of raw materials and extractant, you can save time by knowing the content and ratio of
extractant in the industrial industry.

Table 2 - General provisions depending on the time of the extraction process Lavandula %

Time of extraction Lavandula (L.angustifolia),%
Vi 27,24
24 55,94
48 75,52
72 88,66

Table 3 - General provisions depending on the multiplicity of extraction of Lavandula, %

Number of extractions Lavandula (L.angustifolia),%
lextraction 28,01
2 extraction 28,14

As the next step, the extract was examined by high-performance gas chromatography with mass
selective detector Aligent Technologies 6400 Series Triple Quadrupole LC/MS under the following
conditions: Poroshell 120 EC-C18 column (50 mm long, 3 mm in diameter, with the coating substance
particle size 0f 4.0, 2.7 and 1.9 yT) was used, with 10 % aqueous solution of methanol as mother solvent
and 90 % methanol as final solvent at the pressure of 11.5 mPa and the temperature of 40 °C. Components
were identifi ed by mass spectra and retention times using the NIST library and Wiley LC/MS.

Based on the research of the studied plant raw materials, it was found that there are 16 compounds.
Plant raw materials contain the amount of methyl ester of linoleic acid (29.34 %) and hexahydrofarrenal
acetone (0.41 %). Lavandula plant raw material contains methyl ester of linoleic acid (29.34 %), ethyl
ether of palmitic acid (21.48 %) and methyl ester of palmitic acid (15.42 %). The Lavandula plant contains
P-santalol (0.41 %), which contains very small amounts of Sesquitersenoid compounds.

It is obvious that with in case of an unchanged amount of the plant material, the increase of the
extragent amount in the extraction process results in increase of the substance dissolved and transported
from the cell to the intercellular space. At the same time, the increase of the volume of the extragent Jeads
to decrease of BAS concentration in the extract.

The ground raw material is introduced to a five-, seven-. nine- and twelve-fold amount of the solvent
for studying the dependence of the raw material solvent ratio on the BAS amount in the plants studies. The
results are shown in Fig. 1, The raw material solvent ratio has a positive effect. In fact, the solvent in the
ratio considered brings about a greater amount of the extractive substances obtained despite the solvent
used. This is consistent with the mass transfer principle as the concentration gradient between the solid
and most of the liquid is the driving force.

In accordance with the mass transfer law the difference between the concentration of the extract and
thesolvent increases the transition of the soluble substances into the solvent and continues until the
establishment of equilibrium. It is so because the concentration difference is the driving force of the
diffusion process.
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However, the increase of the solvent consumption is limited by the cost of concentrating the extract
obtained.

It follows that the cost of the extract evaporation is an important factor requiring consideration.
Therefore, the smaller the raw material: solvent ratio, the more efficient from an economic pint of view is
the extraction process.

The effect of the extraction temperature on the process of maximum extraction of BAS complex is
studied. The temperature increase leads to an increase of the solubility of the various polyphenolic
constituents,as well as to an increase of the rate of their diffusion. Since the boiling point of the solvents
used does not exceed 80 °C no significant change of the composition of the extracted substances is
expected.

Table 4 - Lipofil composition of Lavandula angustifolia plant

No Connection name RT (min) Amount,% Molecular
formula
1 Methyl 4-propan-2-yl benzoate 17.021 0.59 CuH1402
2 a - terpene 19.403 1.88 CioH16
3 Caryophyllene oxide 20.427 7.87 CisH240
4 5 - zedrol 21.173 4.03 C1sH260
5 Lancel 21.635 0.73 C1sH240
6 Caryophylline oxide 21.895 241 C1sH240
7 2,6,8- trimethylbicyclo [4.2.0] oct-2-en-1,8-diol 22.02 0.88 C11H1802
8 B - santalol 22.222 0.7 C1sH240
9 Hexahydropharnesyl acetone 24.369 041 Ci8H3s0
10 8-Ox0-2' - deoxyguanosine 25.963 0.63 CisH20
n Palmettic acid methyl ester 26.24 15.42 C17H3402
12 Palmettinic acid ethyl ester 28.253 21.48 C18H3602
13 Linoleic acid methyl ester 31516 29.34 C19H3202
14 Phytol 31709 4.25 C2oHa0
15 Stearic acid methyl ester 31.902 3.98 C19H3802
16 Linoleic Acid Ethyl Ester 32.506 14 C20H3402
Conclusion

The lipophilic composition of the surface of the angustifolia Lavandula plant was determined by gas
chromatography using an ion detector and an Agilent HP-5MC device at Karatekin University, Chancara,
Turkey. The studied plant material contains linoleic acid methyl ether (29.34 %), palmitic acid ethyl ether
(21.48 %) and palmitic acid methyl ether (15.42 %). Lavandula (contains a very small amount of P-
santalol (0.41 %), which is part of sesquitrepenoid.

16 compounds were identified using the chromatogram shown in table 4.(methyl-4-propane-2-yl
benzoate, a - terpinene, caryophyllene oxide, 5 - cedrol, Lancel, 2,6,8 - trimethylbicyclo [4.2.0 ]Oct-2-
EN-1,8-diol, P - santalol, hexahydrofarnesylacetone, 8-Oxo0-2'-deoxyguanosine, methyl palmitic acid
ester, ethyl palmitic acid ester, methyl ether linolenic acid, phytol, stearic acid methyl ester, linoleic acid
ethyl ester). The resulting lavender essential oil contains 70-80 % saturated C6-c44 hydrocarbons.
Quantitative quantities are: docosan (2.8779 %), genacosan (2.4896 %), non-docosan z-14 (2.2156 %),
tetracosan (2.3894 %). Butyl-1-methylpropyl ether (4.4067 %) and cyclochloroctane (3.0660 %),
1,2-Benzenesulfonic acid. Test essential oil contains from 10 to 15 esters. In addition, korneol found in
essential oils (0,0287 %) and caryophyllia (0,0123 %).
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A.bB. TawunmobeToBal A.K. YmbeTtoBal, 3.6. XanmeHoBal,
E.C. NxcaHoB, M.U. Hoyaxapun2, XX.A. Abunosl, I'.LL. bypawesal

1lan-dapabu atbiHAarsl Kasag yntrblg yHuBepcmteT?
YKaHa TexHonornanap MeH matepuangap roiibIMuU-3epTTeY UHCTUTYTHI
KaszagctaH Pecny6nukacel, AnmaTel, KasagcraH;
2 Xanblgapanblf XUMUANbIA X3HE 6U0NOTUANbIL MbiNbIMAAP OPTanbIrbl,
Kapauu yHusepcuteTi, Kapaun, MawcTaH

LAVANDULA FERTILIZER-LW, XUMWANDbIA 3EPTTEY1

AHHoTayma. NaeaHga (Lavandula) 6i3giH Asyipimisre geiiH X0LW WIiCTi X3He A3PLK ecimAiK peTiHAge apHaiibl
ecipinreH. ddmp malibl gypambl rYn worbipbiHga - 0,8 %-gaH 2,6 %-ra felwH, xanbipaatapbiHga 0,3 %-ra geiin
6onafbl. Mp MaiblHbIH HETi3ri KOMMOHEHTTEPIHAE epKLU Xargaigarbl nuHanoon (10-30 %) X3He cpKe Cybl, Mai,
BaNlepusH, KanpoH AblwAbinbl (30-60 %) 6Gap, CoHAain-af OHbIH 3(Mpnepi - repaHuon, UWUTpanb, GOPHEONeH,
6ucaboneH, a-nnHeH. Kasipri yagbiTTa ecimAik CaHAIK eHimaepae, A3Maeyiw peTw/e acnasgblg YLWiH, COHAali-ag
emgik y™~  ne naiganadbinagbl. XanblATblh MeAuuUMHAaZa A3PLWK MaacaTTapMeH faBaHAaHbiH - rYngepi,
XanblpagTapbl MeH 6yTaaTapbl fonfaHblNadbl, 6yTaaTapbiH 6enek 6eTenkenepre xuHan, nanganaHyra gaibiHganab!.
Bonrapusga nasaHaa xyiike >YVeciH ThiHbILTAaHALIPATLIH, BaHHaNap MeH Tepi aypynapbiH eMaeiTiH Aapi peTwige
fjonjaHbinagbl. FepmaHusaga naBaHAa >KanblpaaTapbliHaH >kagna >kacaiabl. ABCTpMSAAa NaBaHAa >XanblpagTapbl
rynfeHreHre feidiH XXuHanagpsl, 0ap ThiHbIWTaHALIPATbIH X3He fabbiHyra Aapcbl npenapaTTap peTiHAe naigana-
Hbinagbl. Monbwaga AapixaHanblg Tylimedad ryniMmeH 6ipre, naBaHAa ecimMfikTepiHiH rYngepi xaHa gaybiC MeH
6poHX aypyblH emgeyie AonfaHbinagsl. ®paHumsga nasaHfa rYniHiH TyH6acbl Hecen anfgaiTbliH 3aT peTiHAe
nanganaHolnagbl.

3epTTey o06bekTici - KasagctaH Pecny6nukacbl  FbrnbM  ksHe  Binim  MUWHWUCTPAIri  >KaHblHAArbI
(DUTONHTPOAYKLUMA XK3HEe BOTaHMKa MHCTUTYThI A3PLIK eCiMAiKTep 3epTXaHacblHbIH 3KCMepuMeHTanablg 6enimiHge
Xeke XuHanraH Lavandula (l.angustifolia) wukisatbl.

3epTTenin xatgaH ecimgik TYpnepiHeH 6uonoruanblg 6enceHfi KeweH any TEXHONOTMAChl 3KCTpaKuus
3aTblHbIH TaburaTtbliH, LWKUKI3aTAa [AaTblHACbIH, YafbITTbl >X3He 3KCTpakuua KO3@ULMEHTW e3repTe OTbIpbIn
xacangpl.

OcimaikTeH 6uonorusanblg 6enceHfi KeweH anyfAblH OHTalnbl LWapTbl: 3KCTpareHT - 50 % 3Tun cnumpn,
3KCTPaKLMAHbIH WKKi3aTaa faTblHackl - 1: 9, gocapnaHraH aKCcTpakums yafbliTel - 72 carat, Temnepatypa- 250 °C.

L.angustifolia >xep YcTi MaccacblHbIH (hpakumanbly gypamsl 3epTTendi, 01 cyfa epuTil XX3He cyfa epiMeiTiH
(hpakumsnapgaH Typagsl.

Maganaga anraw pet L.angustifolia »ep YCTi maccacbiHbIH MNOPUAbAI KOMMOHEHTTEPLLY canasblj >X3He
CaHAbl4 TangayblHbiH Aepera” Kentipingi, Macc-cnekTpomeTpusicel (GC/MS) 6ap ra3 CyiblATbIATI
XpomaTorpadus sicimeH aHblgTanraH.

Tangaynap Tabury AocbinbiCTap XMMUACHI 3epTXaHacbiHAa, Kapauu ganacblHbiH yHUBepcuTeTiHAe, MaklcTaH
panacbiHga L.angustifolia ecimgiriHin »ep YcTi maccacbiHfa 16 AOCBUIbICTBIH AYPbUIbIMbI MEH CaHAblh Lypambl
opHaTtbINgpl.

KoMmnoHeHTTepai calikecTeHAIpy KOMMbOTEPAiH AepekTep 6aHKle canblHraH YrinepaiH 6enrini macc-
CNeKTp/epLLe X3He ycTan fany yafblTbiHa yacac XY3ere acblpblnafbl. TanfaHaTblH AOCNaHbIH AypamblH CaHablf
aHblaTay LWbIHAAP ayAaHbl 60MbIHLIA fanbinga KenTipy sgiciMeH XY3ere acbipblifbl.

A.B. Tawnm6beToBal A.K. YmbeToBal, 3.6. XanmeHoBal,
E.C. ixcaHoB, M.U. Yoypaxapu2, XX.A. A6unosl, I'.LLU. bypawesal

1KasaxcKuii HauMoHanbHbI YHUBEPCUTET NMEHM anb-dapabu
HayuyHo-uccnefoBaTeNbCKMIn MHCTUTYT HOBbLIX TEXHONOTUIA U MaTepnanos
Pecny6nnka KasaxctaH, Anmatbl, KasaxcTaH;
2MexayHapoAHbI LeHT XMMUYECKUX 1 B1OOTMYeCKMX HayK yHuBepcuTeTa Kapauu,
r. Kapauwm, MNakuncrtaH

XVUMWYECKOE NCCNEAOBAHWE LAVANDULA FERTILIZER

AHHOTauma. Pop JlaBaHga (Lavandula) - cneunanbHO BblpalleHHbI Kak apoMaTHOe W feKapCTBEHHOe
pacTeHune. B cougeTusx cogepxaHue agmpHoro macno ot 0,8 % po 2,6%, B amctbax go 0,3 %. OCHOBHbIMU
KOMMOHEHTaMu aupHOro Macna asnaTcs anmHanoon (10-30%) B cBOGOLHOM COCTOSAHMU U ero 3thMpbl C YKCYCHOW,
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MacfnsiHOW, BanepusHOBOM, KanpoHOoBOW Kucnotamu (30-60 %), a Takxke repaHWon, uUUTpanb, OGOPHEONeH,
6ucaboneH, a-NMHeH 1 apyrue.

B HacTosLlee Bpems pacTeHne UCMOo/b3yeTcs Kak AeKOPaTUBHOE, B KayeCTBe CMeLuii B KynMHapuu, a Takxe B
NeyebHbIX Lensx. B HapofHON MeAMLMHe UCNONb3YHOTCS LUBEThI, IMCTbS U BETBY NaBaHAbl.

B Bonrapuv naBaHAy MCMOMb3YKOT KaK CPeACTBO, YCNOKaMBaloLLIEe HEPBHYIO CUCTEMY, paccnabnstoL e BaHHbI
1 NPU KOXHbIX 32601eBaHNSX.

B epmaHuun fenatoT Masn M3 enecTKoB naBaHfAbl. B ABCTpUM cobpaHbl NNCTbA flaBaH4bl A0 LBETEHUS U
MCMOMb3YIOTCA B KayeCcTBe YCNOKavBaloWwmX U NPOTUBOBOCNANMTENbHLIX NpenapaToB. B Monblue, B cOYeTaHMU C
anTeyHbIM LBETKOM POMALLKW, LBETKU /laBaHAOBOrO PacTEHMS MPUMEHSHOTCA NPU 3aKUBNEHWUU CBEXEW paHbl U
OGPOHXManbHON 601e3HMN.

Bo ®paHuUMM HaCTO LBETKOB flaBaHAbl MCMOJb3YHT Kak MOYErOHHOE BeLLecTBO.

O6bekTOM uccnegoBaHMsA sBnseTca cbipbe Lavandula (L.angustifolia) wnHgmMBMayanbHOro c6opa Ha
3KCNepuUMeHTaIbHOM Y4acTKe nabopaTopuu NeKapcTBEHHbIX pacTeHWin VIHCTUTYTa (GUTOMHTPOAYKLUN N BOTaHWUKM
npu MuHUCTepcTBe Hayku 1 06pa3oBaHus Pecny6imku KasaxcTaH ropoga AnmMatbl.

OTpaboTaHa TeXHONOrUA NOAyYeHUS BUONOrMYEeCKM aKTUBHOMO KOMMeKca U3 UccnefyeMmoro Bua pacTeHus
BapbMpOBaHWEM NPUPOAbI 3KCTpareHTa, ero COOTHOLIEHUEM C CbIPbeM, BPEMEHUW 1 KPATHOCTM 3KCTPaKLUM.

ONTUMa/IbHbIM YC/0BMEM ANS MOAYYEHUs OMONOrMYEcKU aKTMBHOFO KOMIMIEKCa W3 PacTeHWs SABNAETCA:
3KCTpareHT - 50 % 3TWNOBbIV CMMPT, COOTHOLLEHME 3KCTPareHTa u cbipbs - 1:9, BpeMsi LBYXKPaTHOW 3KCTpakuum -
72 vaca, Temnepatypa - 250C.

M3yuyeH (hpakLMOHHbIA cOCTaB HaA3eMHOW Macchl L.angustifolia, koTopbIli NpefcTaBneH BO4OPACTBOPUMbBIMU U
HepacTBOPMMbIMYU B BOAE (hpaKLMSAMMU.

B cTaTtbe BMepBble NPWBEAEHbl [aHHble KayeCTBEHHOrO W KOMMYECTBEHHOrO aHanm3a AnnogubHbIX
KOMMOHEHTOB Haf3eMHoOl mMacchl L.angustifolia, onpefeneHbl METOAOM ra3oXMAKOCTHOM xpomartorpaduein ¢ macc-
cnekTpometpuei (GC/MS).

AHann3bl MpoBeAeHbl B f1abopaTopun XMMWUM MPUPOAHbLIX COeAMHEHW, YHuBepcuTeTa ropoga Kapauu, T.
Kapaun, MakucTaH, B HaA3eMHOW Macce pacTeHus L.angustifolia yctaHOBAeHbI CTPYKTYpbl M KOMMYECTBEHHOE
cofepxxaHue 16 CoegUHEHWA.

NaeHTUrKaums KOMMOHEHTOB OCYLLECTB/iIEHA MO aHaloruM C W3BECTHbIMU Macc-CMeKTpamyu 06pasLos,
3a/10KEHHbIX B 06aHK [AaHHbIX KOMMNbiOTEpa W OTHOCUTENbHbIM BPEMEHEM YAepXuBaHus. KonmnyecTBeHHOe
onpejeneHne cocTaBa aHaNM3MPyeMoil CMecK OCYLLeCTBEHO METOLOM HOPManu3aLum no naoLaasmM nmKoB.

Kntouesble cnosa: Lavandula (L. angustifolia), FX-MC, akcTpakuus, BAB, Haf3eMHas 4YacTb.
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