ISSN 2518-1491 (Online),
ISSN 2224-5286 (Print)

KA3AKCTAH PECITYBJIMKACHI
YJTTBIK FBUJIBIM AKAJJEMUACBIHBIH

J.B. Cokonbckuil atbingarsl «Kanapmati,
KaTaJu3 JKOHE JIEKTPOXUMUSA HHCTUTYThD» AK

XABAPJIJAPLI

NU3BECTUA NEWS

HALIMOHAJIBHOM AKAJIEMUU HAVK OF THE ACADEMY OF SCIENCES

PECITYBJIMKN KA3BAXCTAH OF THE REPUBLIC OF KAZAKHSTAN

AO «MHCTUTYT TOILUIMBA, KaTaJIn3a U JSC «D.V. Sokolsky institute of fuel, catalysis

anexkrpoxumun uM. J[.B. Cokxonsckoro» and electrochemistry»
SERIES

CHEMISTRY AND TECHNOLOGY

2 (440)

MARCH - APRIL 2020

PUBLISHED SINCE JANUARY 1947

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



2 Clarivate
Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.



bac pemakTtopH

X.F.JI1., ipod., KP ¥FA akanemuri
M.K. KypbiHOB

Pegaxnous axkacs:

ArabexoB B.E. npod., akagemuk (benopyc)
Boakos C.B. npod., akagemuk (Ykpanna)
BoporbinueB M.A. mpod., akanemuk (Peceii)
I'azaaueB A.M. nipod., akagemuk (Kazakcran)
Epro:xun E.E. npod., akanemuk (Kazakcran)
Kapmaramb6eroBa A.K. mpod. (Kazakcran), 6ac pen. operadOacapsl
Kopobexona LL.7K. npod., akanemuk (KpIipreicTan)
Hrkynosa HI.C. npod. (KazakcTan)

ManTamss A.A. pod., akaaeMuk (ApMeHus)
Ipaaues K./A. npod., akagemuk (Kazakcran)
Baemor A.B. nipod., akagemuk (Kazakcran)
BypkiTt6aes M.M. npoc., akagemuk (Kasakcran)
dxycundexon Y. K. mpod., kopp.-mymieci (Kazakcran)
MouanaxmetoB M.3. mpod., akamemuk (Kazakcran)
Mamncypog 3.A. npod. (Kazakcran)

HaypozoaeB M.K. mpod. (Kazakcran)

Pynuk B. ipod., akamemuk (Momosa)

PaxumoB K./I. mpod., akamemuk (Kazakcran)
Crpeasnnos E. npod. (benopyc)

Tomrimos JL.T. ipod., akanemuk (Kazakcran)
Tonepam U. npod., akanemuk (Mosgosa)
Xamukos [I.X. mpod., akagemux (ToxikcTan)
®ap3aaueB B. npod., akanemuk (O3ipOaiixan)

«KP ¥T'A Xaoapuaapbl. XuMHs 5k9HE TEXHOJOTHS CEPUSICHD».

ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

Menmikrenymi: «Kaszakcran PecryOnukachbiHBIH #YJITTBIK FBUIBIM  aKaJIeMUsChD PecryOnnKanblK KOFaMAbBIK
Oipuectiri (AMaTHI K. ).

Kasakcran pecrmyOnukachiHEIH MoOeHHET IMeH akKhmapaT MUHHCTDIITiIHIH AKIaparT >KOHE MyparaT KOMHTETiHIE
30.04.2010 x. 6epinren Nel089-2K Mep3imaik 6acbUIBIM TipKeyiHe KOHBLTY Typaibl KyQJiK.

Mep3iMaimiri: KblIbIHA 6 peT.
Tupaxsr: 300 gana.

Penakuusaneig Mmekemxkaiiel: 050010, AnmMartel K., IlleBuenko kei., 28; 219, 220 Geir.; Ten.: 272-13-19; 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© Kazakcran PecryOnukachiHbIH ¥ ATTHIK FRUIBIM akaneMusichl, 2020

Penaxuusubiy Mexemxkaibl: 050100, Anmatel K., Konaes k-ci, 142, «J/I. B. CokonbCcKuii aThIHAaFbl OTBIH, KaTaau3
JKOHE ATeKTpoxuMust HHCTUTYTE AK, ka0. 310, ten. 291-62-80, dakc 291-57-22, e-mail:orgcat@nursat.kz

Tunorpadustabie MekeHxaibl: «NurNaz GRACE», AnMarts! K., PeickyiioB kemr., 103.




I'maBHBIU penakTop

I.X.H., mpod., akanemuk HAH PK
M.K. KypuHo

PC)IaKL[I/IOHHaﬂ KOJTJIECrI Ui

Ara6exoB B.E. npod., akagemuk (benapycs)
Boakos C.B. npod., akagemuk (Ykpanna)
BoporbinueB M.A. mipod., akanemuk (Poccus)
I'azaaueB A.M. nipod., akagemuk (Kazaxcran)
Epro:xun E.E. npod., akanemuk (Kazaxcran)
Kapmaramo6eroBa A.K. mpod. (Kazaxcran), 3am. ri1. pen.
Kopobexona L.7K. ipod., akagemuk (Keipre3cran)
HNrrynosa HI.C. npod. (Kazaxcran)

ManTamss A.A. pod., akageMuk (ApMeHus)
Ipaaues K./. npod., akagemuk (Kazaxcran)
BaemoB A.B. nmpog., akagemuk (Kazaxcran)
Bypkur6aes M.M. npod., akagemuk (Kazaxcran)
dxycundexon Y. K. mpod., wr.-kopp. (Kazaxcran)
MyanaxmeroB M.3. mpod., akamemuk (Kazaxcran)
Mamncypos 3.A. npod. (Kazaxcran)

HayprizoaeB M.K. mpod. (Kazaxcran)

Pynuk B. ipod., akamemuk (Moimosa)

PaxumoB K./I. npod., akagemuk (Kazaxcran)
Crpeasnos E. npod. (benapycs)

Tammumos JL.T. mpod., akanemuk (Kazaxcran)
Tonepam U. npod., akanemuk (Mosgopa)
Xamukos JI.X. nmpod., akanemuk (TamkukucTan)
®ap3aaueB B. npod., akanemux (AzepOaiimxan)

«H3BecTuss HAH PK. Cepusi XuMHH ¥ TeXHOJIOTHN.

ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

CoOctBennuk: PecnybOnukanckoe oOmectBeHHoe oObenuHeHne «HarmuonanbHast akanemusi Hayk PecryOnmkun
Kazaxcram» (r. Amarsl).

CBUAETENHCTBO O TIOCTAHOBKE HA YYET MEPHUOAMYECKOro IedaTHoro n3aanus B Komurere nadopmanum 1 apxuBoB
MunncrepcTBa KyIbTyphl 1 mHGopMarn Pecryonuku Kazaxcran Nel10893-2K, Bermannoe 30.04.2010 .

[MepromnvaHOCTE: 6 pa3 B TOJ.
Tupax: 300 SK3eMIUTSIPOB.

Anpec pegakauu: 050010, r. Anmarsr, yi. llleBuenko, 28; kom. 219, 220; Tem. 272-13-19; 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© HanmonanpHas akagemus Hayk PecrryOimku Kazaxcran, 2020

Anpec pegakuuu: 050100, r. Anmatsl, yin. Kynaesa, 142, AO «HCTUTYT TOIUIMBA, KaTalu3a U 3IEKTPOXUMUU
um. JI.B. Cokonbckoro», kabd. 310, ten. 291-62-80, daxc 291-57-22, e-mail:orgcat@nursat.kz

Anpec tunorpadun: «NurNaz GRACE», r. Anmarsl, yin. Peickynosa, 103.




Editor in chief

doctor of chemistry, professor, academician of NAS RK
M.Zh. Zhurinov

Editorial board:

Agabekov V.Ye. prof., academician (Belarus)

Volkov S.V. prof., academician (Ukraine)
Vorotyntsev M. A. prof., academician (Russia)
Gazaliyev A.M. prof., academician (Kazakhstan)
Yergozhin Ye.Ye. prof., academician (Kazakhstan)
Zharmagambetova A.K. prof. (Kazakhstan), deputy editor in chief
Zhorobekova Sh.Zh. prof., academician (Kyrgyzstan)
Itkulova Sh.S. prof. (Kazakhstan)

Mantashyan A.A. prof., academician (Armenia)
Praliyev K.D. prof., academician (Kazakhstan)
Bayeshov A.B. prof., academician (Kazakhstan)
Burkitbayev M.M. prof., academician (Kazakhstan)
Dzhusipbekov U.Zh. prof., corr. member (Kazakhstan)
Muldakhmetov M.Z. prof., academician (Kazakhstan)
Mansurov Z.A. prof. (Kazakhstan)

Nauryzbayev M.K. prof. (Kazakhstan)

Rudik V. prof., academician (Moldova)

Rakhimov K.D. prof., academician (Kazakhstan)
Streltsov Ye. prof. (Belarus)

Tashimov L.T. prof., academician (Kazakhstan)
Toderash 1. prof., academician (Moldova)

Khalikov D.Kh. prof., academician (Tadjikistan)
Farzaliyev V. prof., academician (Azerbaijan)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of chemistry and technology.
ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty).

The certificate of registration of a periodic printed publication in the Committee of Information and Archives of
the Ministry of Culture and Information of the Republic of Kazakhstan N 10893-K, issued 30.04.2010.

Periodicity: 6 times a year.
Circulation: 300 copies.

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19; 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© National Academy of Sciences of the Republic of Kazakhstan, 2020

Editorial address: JSC «D.V. Sokolsky institute of fuel, catalysis and electrochemistry», 142, Kunayev str., of. 310,
Almaty, 050100, tel. 291-62-80, fax 291-57-22, e-mail: orgcat@nursat.kz

Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty.




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. Tashimbetova'!, A.K. Umbetova', Z.B. Halmenova',
Y.S. Ikhsanov!, ML.I. Choudhary?, Zh.A. Abilov!, G.Sh. Burasheva'

!Al-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@jiccs.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 [1-3].

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 0.19 % in the class. The main components of the essential oils are
linoleum (10-30 %) in vacuum and its esters (30-60 %) with acetic, oily, valerian and caproic acids, as
well as alumina, citral, borneol, 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 [7-11].

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) [12]:

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
[13].

Determination of lipophilic components of a substance by chromatography spectrometry. The
extracted extrudate is extracted with hexane (1: 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 pm 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 180 °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 310 °C, and the RA-TiO sample was divided by 1:60 according to the model
[14-20].

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;

—— 4 ——
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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
a filter. 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.

Lavandula (L.angustifolia),%

30
25
® Ethyl alcohol 50%
20  Ethyl alcohol 70%
I _7 Ethyl alcohol 90%
15 -
10 + w m
5 4 , at
0 l—‘_ —

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), %
1:4 -
1:6 27,44
1:8 31,96
1:9 55,94
1:10 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),%
12 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),%
1 extraction 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 of 4.0, 2.7 and 1.9 um) 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
B-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.

— 4y ——
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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 C11H1402
2 o - terpene 19.403 1.88 CioHis
3 Caryophyllene oxide 20.427 7.87 Ci5H240
4 d - zedrol 21.173 4.03 Ci5H260
5 Lancel 21.635 0.73 CisH240
6 Caryophylline oxide 21.895 241 CisH240
7 2,6,8- trimethylbicyclo [4.2.0] oct-2-en-1,8-diol 22.02 0.88 C11Hi1502
8 B - santalol 22.222 0.7 CisH240
9 Hexahydropharnesyl acetone 24.369 0.41 CisH3cO
10 8-Ox0-2' — deoxyguanosine 25.963 0.63 CisH»0O
11 Palmettic acid methyl ester 26.24 15.42 C17H3402
12 Palmettinic acid ethyl ester 28.253 21.48 CisH3602
13 Linoleic acid methyl ester 31.516 29.34 C19H3202
14 Phytol 31.709 4.25 Ca0Hao
15 Stearic acid methyl ester 31.902 3.98 Ci9H3502
16 Linoleic Acid Ethyl Ester 32.506 1.4 C20H340:
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 [-
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, 6 — cedrol, Lancel, 2,6,8 — trimethylbicyclo [4.2.0 JOct-2-
EN-1,8-diol, p — santalol, hexahydrofarnesylacetone, 8-Oxo-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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! on-Mapabu ateingarsl Kasak yiITTHIK yHUBEPCHUTETI,
JKana TexHONOTHsIIap MEH MaTepHalap FhIIBIMU-3€pTTEY HHCTUTYTHI
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LAVANDULA FERTILIZER-AIH XUMUSJIBIK 3EPTTEYI1

Annoranus. Jlasauna (Lavandula) Gi3aiH noyipimisre AediH XOLI HIiCTI )KOHE IOPLUITIK OCIMIIK peTiH/e apHaiibl
ecipinred. D¢dup Maiibl Kypamsl ryJ morbipsiaaa — 0,8 %-nman 2,6 %-ra aeitin, xanbipakrapsinga 0,3 %-ra neiiin
Oonazapl. Ddup MalbIHBIH HETI13r KOMIIOHEHTTEpiH/Ie epKiH xaraaiinarel guHanooln (10-30 %) sxoHe cipke Cybl, Mai,
BaJIepUsiH, KampoH KbImKbUIbl (30-60 %) Oap, coHmaii-ak OHBIH 3(HpJIepi — repaHUo], IHUTPajib, OOPHEOJIEH,
6ucaboseH, a-nmuHeH. Kasipri yakbITTa ©CIMIIK COHIIIK OHIMIEp/e, MOMACYINl PEeTiHAe acha3iblK YIIiH, COHIai-aK
eMIiK YIIiH Je naijanaHeiiafpl. XalbIKTBIK MEIULIMHANa JOpUTIK MakcaTTapMeH JiaBaHAaHbIH TYJaepi,
JKaIbIpaKTapbl MEH OYTaKTaphbl KOJJaHBLUIAbI, OYyTaKTapbiH OesieK OeTesKenepre )KUHAI, NaiIanaHyFa JaibiHalIbl.
Bonrapusaa naBaHna )yiKke *KyHeciH ThIHBIILITAHIBIPATHIH, BAHHATIAP MEH Tepi aypyJapblH eMACHTIH A9pi peTiHme
KoJIaHeUIa#bl. ['epMaHuUsiga JlaBaHIa >KalblpaKTapblHaH JKakKIa jkacaiipl. ABCTpHsAAA JaBaHIA >KarbIpaKTapbl
T'YJIIEHIeHTe JefiH KHUHAJIaabl, ojlap THIHBIITAHIBIPATHIH KOHE KaObIHYFa Kapchl IperaparTap peTiHie naiijania-
Heanel. [lonmermaga mopixaHalblK TYHMemak TyJiMeH Oipre, JlaBaHAa OCIMIIKTEpiHIH TYJIepi jkaHa AAybIC TIEH
OpoHX aypyblH emueyne KospanbUiafpl. @paHuusana naBaHga TYJiHIH TYHOAchl Hecel aiNalTBIH 3aT peTiHAe
najiganaHbuIazbl.

3eprrey oObektici — Kazakcran PecnyOnmkacet FoeutbiM  oxkoHe bimiM  MHUHHCTPIT  KaHBIHAAFbI
(PUTOMHTPOIYKLIUS KoHE OOTaHMKA MHCTHTYTHI IOPLIIK ©CIMIIKTEpP 3ePTXaHACHIHBIH dKCIEPUMEHTANBIK OeiMiHIe
xeke xxuHanran Lavandula (I.angustifolia) mukizaThl.

3epTTeiin KaTKaH OCIMIIK TypJepiHCH OWOJOTHSUIBIK OEJCeHII KEIICH ajly TEeXHOJIOTHACHI SKCTPAKIIUS
3aTBIHBIH TAOWFATBIH, MIMKI3aTKA KATBIHACHIH, YAKBITTHl JKOHE OSKCTPAKLMS KOI(PPUIMEHTIH ©3repTe OTHIPHII
JKacabl.

OciMIIKTeH OMOJOTHSUIBIK OeJCeHAl KEeIIeH ayAblH OHTaibl ImapTel: 3KcrpareHT — 50 % osTmi cnmpri,
SKCTPAKIUSHBIH ITUKi3aTKa KaThIHACKHI — 1: 9, KocapiaHFaH SKCTPAKIUs YaKbITHl — 72 caraT, Temreparypa — 250 °C.

L.angustifolia xep ycTi MaccachIHBIH (DPaKIMSIBIK KYpaMbl 3e€pTTEINIi, OJI Cya €pUTiH JKOHE Cyla epiMeuTiH
(bpakuusIapaH TYpasl.

Maxananga anram pet L.angustifolia xep YCTi MacCachIHBIH JHITOQIIIBAI KOMIOHEHTTEPIHIH CamajbIK JKOHE
CaHIBIK TaNJayblHBIH JepeKTepl Kedripinai, Macc-criektpomerpusicel (GC/MS) ©Gap ra3  CYHBIKTBIKTBI
xpomarorpadus 9miCiMEH aHBIKTAIFaH.

Tangaynap Taburu KOCBUIBICTap XUMHSCH 3epTXaHachiHIa, Kapaun KanacklHBIH yHuBepcuTeTinze, [lokictan
KanaceiHna L.angustifolia eciMairiHig xep ycTi mMaccachlHia 16 KOCBUIBICTBIH KYPBUIBIMBI MEH CaHJBIK KYpambl
OpHaTbUIABIL.

KoMmrioHeHTTepIi CoMKeCTeHAIpY KOMIBIOTEPAiH JAepekTep OaHKiHe calblHFaH YJTiIepliy Oenrun macc-
CIIEKTpJIpiHEe KOHE yCTan Kaly YaKbIThIHA YKCAc jKy3ere achlpbuiafbl. TanmaHaTbIH KOCHAHBIH KYPaMbIH CaHMIBIK
aHBIKTAy LIBIHAAD ayJaHbl OONbIHIIA KaJIBINKA KENTIPY 9iCIMEH JKY3ere aChbIpbULIBL

A.B. Tammo6etoBa!, A.K. Yméeroal, 3.5. Xaimenosal,
E.C. Uxcanos, M.H. Yoyaxapu?, ’K.A. A6miaos!, I'.111. Bypamesa'

! Kazaxckuii HallMOHAIBHBIN YHUBEPCUTET HMEHH alb-Dapabu
HayuHo-uccnenoBarenbCKuii MHCTUTYT HOBBIX TEXHOJIOIMM U MaTEpUajoB
Pecniy6ninka Kaszaxcran, Anmatsl, Kaszaxcran;
2Mesk1yHapoAHbIH LIEHT XUMHYECKUX U OMOJIOTMYECKUX HayK YHUBepcuTeTa Kapaun,
r. Kapaun, [lakucran

XUMHUYECKOE UCCIEJOBAHUE LAVANDULA FERTILIZER

Annorauusi. Pon JlaBamnma (Lavandula) — cnenmanbHO BBIpalieHHBIH KaKk apoMaTHOE W JIEKAPCTBEHHOE
pactenue. B comBermsx copepxkanme s¢uproro macimo ot 0,8 % mo 2,6%, B muctesax mo 0,3 %. OcHOBHBIMH
KOMITOHEHTaMH 3(pHUpHOTo Macia sBisiroTcs tuHanoon (10-30%) B cBOOOIHOM COCTOSIHMH U €r0 3(HPBI C YKCYCHOM,
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MacJsIHOM, BaJIepUsIHOBOHM, KanpoHoBoit kucioramu (30—60 %), a Takke TrepaHHON, IMTPaib, OOPHEOJICH,
6mcaboJeH, o-TMHEH U IpyTHe.

B Hacrosiiee BpeMs pacTeHHE HCIIOIb3YeTCsl KaK AEKOPaTHBHOE, B KAYeCTBE CIELUH B KyJIWHAPHH, & TAKXKE B
J'le'-IeGHI)IX neisx. B HapO,HHOﬁ MEAUIUHE UCIIOJB3YIOTCA UBETHI, JIMCThS U BETBU JIaBaHAbI.

B Bosnrapuu naBaHy MCIOJIB3YIOT Kak CPEACTBO, YCIIOKaUBaIOIIee HEPBHYIO CUCTEMY, PAcCiIabiIsIoNIe BaHHBI
U TIPH KOXKHBIX 3a00JI€BaHUSIX.

B I'epmanuy penaroT Masu M3 JIETIECTKOB JlaBaHABL. B ABCTpuM cOOpaHBI JIMCTBS JIaBaHIBl IO LBETEHHUS U
UCIIONIB3YIOTCSI B KaUECTBE YCIIOKaWBAIOIIUX M MPOTUBOBOCHAIMTENBHBIX mpernapaTtoB. B Ilonbiie, B coyerannu c
anTEeYHBIM I[BETKOM POMAIINKH, IIBETKH JIABAaHIOBOTO PACTEHHS NMPUMEHSIOTCS NPU 32)XKUBICHUH CBEXEW PaHbl U
OpoHXHMATBEHON O0JIE3HU.

Bo ®panuuny HacTOM LBETKOB JIaBaH bl UCIIOJIB3YIOT KAK MOYETOHHOE BELIECTBO.

OOBbeKTOM HUccleqoBaHusl sBIsieTcss  Cbipbe Lavandula (L.angustifolia) wvuamBunyansHoro cbopa Ha
IKCIIEPUMEHTAILHOM YYacTKe J1ab0paTOpUH JIEKAPCTBEHHBIX pacTeHuit HCTUTYTa GUTOMHTPOAYKIMH U OOTAaHUKU
npu MuHKCTEpCTBE HAyKH U 0Opa3oBanus Pecrybmmku Kasaxctan ropona Anmaresl.

OTpa60TaHa TCXHOJIOTUA MOJJIYYCHU 6I/IOJ'IOFI/I‘-IGCKI/I AKTHBHOI'O KOMILJICKCAa M3 HUCCICAYEMOT'O BUJa pacTCHUSA
BapbUPOBAaHUEM IIPUPOABI IKCTPAreHTa, er0 COOTHOILIEHUEM C CHIPhEM, BPEMEHH U KPATHOCTH IKCTPAKLIUH.

OnTuMalbHBIM YCJIOBUEM I TMOJIYUCHUA 6I/IOJ'IOFI/I‘IGCKI/I AKTUBHOI'O KOMIIJIEKCA W3 PACTCHHUA SABJIACTCA:
sKkcTpareHT — 50 % 3TUNOBBINA COUPT, COOTHOLIECHHUE IKCTPAreHTa U ChIpbs — 1:9, BpeMs IByXKpaTHOH SKCTPAKLIUU —
72 yaca, Temneparypa — 25°C.

W3ydeH (pakMoHHEIN COCTaB HaI3eMHON Macchl L.angustifolia, KOTOPBIN PEACTaBICH BOAOPACTBOPHMEBIMH H
HEPaCTBOPUMEIMH B BOJIE (PPAKITUSIMH.

B cratpe BmepBhle MNpHBEOCHB [NaHHBIE KAYECTBEHHOTO W KOJIMYECTBEHHOTO aHAIN3a JIAMO(HIHHBIX
KOMITOHEHTOB HaJ[3¢MHO# Macchl L.angustifolia, onpeneneHbl METOJJOM ra30KHUAKOCTHOW XpomaTorpadueit ¢ macc-
cnektpomerpueii (GC/MS).

AHanu3bl MpoBeJeHbl B J1a0OpPaTOpUM XUMHHM HPUPOJTHBIX COCIMHEHHH, YHuBepcurera ropoxa Kapauw, r.
Kapaun, Ilakucran, B HaazemMHOW Macce pacteHus L.angustifolia ycTaHOBIEHBI CTPYKTYPBI M KOJMYECTBEHHOE
conepxanue 16 coennHeHu.

Wnentndukanuss KOMIIOHEHTOB OCYILIECTBJIEHA II0 AHAJIOTMM C M3BECTHBIMH Macc-CIEeKTpaMu 00pasloB,
3JI0)KEHHBIX B OaHK JaHHBIX KOMIIBIOTEpAa M OTHOCHUTEIBHBIM BpeMEHeM yjepkuBaHus. KosindecTBeHHOE
OTIpeJieJICHNE COCTaBa aHAIN3UPYEMON CMECH OCYIIIECTBICHO METO/I0OM HOPMAaJIM3alliK MO IUIOMIAASIM ITHKOB.

Kirouessle ciioBa: Lavandula (L. angustifolia), ' X-MC, skctpakuusi, BAB, Hag3eMHas 4acTs.
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contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
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