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KasakcmaH Pecrniybriukacbl Ynmmbik fbinibiM  akademusicel "KP ¥FA Xabapnapbl. Xumusi XoHe
mexHorsoausi cepusicbl” fblnbiMU XypHanbiHbiH Web of Science-miH xaHanaHfaH Hyckacel Emerging
Sources Citation Index-me uHOekcmeryee KabblndaHraHbiH xabapralobl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH opi the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday moaceneciH
kapacmbipyOda. Webof Science 3epmmeyuwinep, asmopnap, bacnawnbinap MeH MeKkeMmeriepee KOHmMeHm
mepeHOdiai MeH canacbiH ycbiHalbl. KP ¥FA Xabapnapbi. Xumusi XeHe mexHonoaus cepusicbl Emerging
Sources Citation Index-ke eHyi 6i30iH KoFamOacmbIK YWiH eH 63eKmi xoHe 6edendi XUuMusinbIK FblribiMOap
6olbiHWa KoHmMeHmke adarndbifbiMbI30bl 6irndipedi.

HAH PK coobwaem, ymo Hay4HblIl xypHan «Mseecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6blin
npuHsm Ons uHOekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uUHOeKcupoeaHUU Haxodumcs 8 cmaduu paccmompeHusi komnaHuel Clarivate
Analytics dnss danbHeliwezo npuHamus xypHasa e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kayecmeo u
enybuHy koHmeHma 0r1s1 uccriedosamernel, asmopos, usdamerned u y4ypexdeHuli. BknoyeHue Vseecmusi
HAH PK e Emerging Sources Citation Index demoHcmpupyem Hawly rpusepxeHHocmb K Hauboree
akmyarnbHOMY U 8/USIMesIbHOMY KOHMEeHMY o XUMU4YecKUM Haykam 011 Hauleeo coobwecmaa.
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COMPARATIVE ANALYSIS OF BIOLOGICALLY ACTIVE COMPLEXES
OBTAINED BY THE SCF COF METHOD - PLANT EXTRACTION
OF PLANTS OF DAUCUS CAROTA, SOLANUM LYCOPERSICUM,
CRATAEGUS TURKESTANICA A. POJARK SPECIES

Abstract. The article presents the results of a study of the qualitative and quantitative extracts obtained by the
method of supercritical fluid extraction by carbon dioxide from the fruits of the plant Daucus carota, Solanum
lycopersicum, Crataegus turkestanica A. Pojark.

Extraction on a Thar SFE-1000 CO.-extraction unit under the following conditions: temperature range in the
reactor is 40-80 ° C, CO; pressure is 180-200 bar, with a gas flow of 100 ml / min, ethyl alcohol was used as a co-
solvent.

The obtained extract was investigated by gas chromatography on a gas chromatograph with an Agilent
Technologies 7890N / 5973N GC / MS mass-selective detector.

The studied extracts identified in Daucus carota: carotenoids, limonene (0.2%), o-cymol (0.29%), cariofillen
(0.3%), phytol acetate (4.25%), eicosane (1.2 %), falkarinol (4.5%), squalene (0.8%), vitamin E (0.6%), campesterol
(0.8%), stigmasterol (2.34%), gamma sitosterol (2.49 %).

Crataegus turkestanica A. Pojark: Limonene (0.42%), o-cymol (0.28), phytol acetate (1.45%), eicosane
(3.65%), falkarinol (0.255%), squalene (2, 0%), vitamin E (0.57%), campesterol (0.78%), alpha-tocopherol (1.83%),
gamma-sitosterol (4.83%).

Solanum lycopersicum: Carotenoids, fatty acid esters (oleic, linolenic, hexadecanoic, octadecadienoic), eicosane
(2.65%), lupeol (2.33%), phytol acetate (1.61%), alpha-amyrin (7.46 %), vitamin E (1.08%), tetracosane (3.81%)

For a more complete study of the chemical composition of supercritical extracts of the extract, gas
chromatography with a mass selective (GC-MS) detector was used.

Work on the study of extracts obtained under other conditions of extraction is currently ongoing.

Key words: Daucus carota, Solanum lycopersicum, Crataegus turkestanica A. Pojark, SFE, HPLC-MS.

Introduction

One of the most important humanitarian tasks that directly affect the quality of life is a high level of
provision of high-quality drugs. In part, this task can be solved by producing a number of drugs from
widely used and affordable starting materials by processing them using modern methods. In particular, in
the Republic of Kazakhstan, natural, renewable plant resources are the richest source of biologically active
substances. Therefore, at present, interest has increased in the search for new drugs based on plant raw
materials of the Republic of Kazakhstan, since they, in most cases, are much less toxic, cause allergic
reactions much less frequently. Therefore, the search for new technologies for the isolation of safe
bioactive complexes is considered an important task at the present time [1].

Supercritical fluid extraction is a technological process consisting in converting one or more
components of a solid or liquid mixture into a “supercritical gas-fluid”. Produced by contacting a mixture
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of components to be separated with a gaseous extractant at a temperature and pressure above the critical
point. The most widely used as extractants (solvents) are CO, ethane, ethylene, propane, SFs, etc [2-3].

Features of supercritical carbon dioxide. Supercritical gas has the characteristic of more rapid mass
movement compared with traditional liquid organic solvents. Despite a slightly lower density compared to
a liquid, the dynamic viscosity of the compressed gases most likely corresponds to the values of the
normal gaseous state. The diffusion coefficient of supercritical gas is more than ten times higher than that
of a liquid [4].

A gas in a supercritical state, better than a classical solvent penetrates into the extracted material, is
able to more effectively absorb and transport soluble components of the substance [5-8].

The use of carbon dioxide allows completely and sparingly separating it from the extract and carrier
material as opposed to classical solvents, the elimination of which is not always complete. In other words,
the extracts obtained using this technique are completely free of solvent [9-10].

Supercritical fluid extraction is controlled, which allows you to adjust the extraction of a component
from plant materials. It is precisely this that allows to obtain not only natural food ingredients, such as
natural antioxidants, preservatives, dyes, flavoring substances, but also pharmaceutical ingredients. [11].

The objects of research were Kazakhstani plant species Daucus carota, Solanum lycopersicum,
Crataegus turkestanica A. Pojark.

Material and methods

The supercritical extraction method was carried out on a Thar SFE-1000 CO2-extraction unit under
the following conditions: the temperature range in the reactor was 40-80 ° C, the CO; pressure was 180—
200 bar, with a gas flow of 100 ml / min, as a co-solvent ethanol

The obtained extract was investigated by gas chromatography on an Agilent Technologies 7890N /
5973N GC / MS gas chromatograph with a mass selective detector under the following conditions: a DB-
35MS column (30 mx 250 mm x 0.25 mm) was used, the helium carrier gas velocity was 1 ml / min The
temperature of chromatography is programmed from 40 ° C (holding 0 min) to 300 ° C with a heating rate
of 5 ° C/ min (holding 5 min). Detection is carried out in SCAN m / z mode 34-800. The Agilent MSD
Chem Station software (version 1701EA) was used to control the gas chromatography system, record and
process the obtained results. Data processing includes the determination of retention time, peak areas, as
well as the processing of spectral information obtained using a mass spectrometric detector. The Wiley 7th
edition and NIST’02 libraries were used to decipher the mass spectra obtained (the total number of spectra
in the libraries is more than 550 thousand). It was also carried out quantitative determination by UV
spectrometry [12-13].

Results and discussion

The purity of the objects under study are determined in the framework of the State Pharmacopoeia of
the Republic of Kazakhstan 1 edition. [14].

The results of the study of supercritical extracts obtained from objects of Daucus carota, Solanum
lycopersicum, Crataegus turkestanica A. Pojark species are presented in Tables 1-3 and in Figures 1-3.

The quantitative content of the main BAS groups was determined by the HPLC-MS method. The
table contains the substances that have the greatest amount.
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Figure 1- Chromatogram of supercrltlcal extract obtalned from the plant Daucus carota
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From the results of the chromatographic analysis, it can be seen that many substances were identified
in the supercritical extract obtained from the fruits of the Daucus carota plant;

Table 1 - Characteristics of the supercritical extract obtained from the plant Daucus carota

Raw material Daucus carota
Production Supercritical fluid extraction with carbon dioxide, in the absence of inorganic salts, without solvent
residues, reproducible microorganisms.
Type of extract Liquid from light yellow to yellow salad color.
Composition PUFA, carotenoids, limonene (0.2%), o-cymol (0.29%), caryophyllen (0.3%), phytol acetate

(4.25%), eicosane (1.2%), falkarinol (4 , 5%), squalene (0.8%), vitamin E (0.6%), campesterol
(0.8%), stigmasterol (2.34%), gamma sitosterol (2.49%).

Using It is recommended to use in the care of fading, flaky and problem skin.

Naturalness The product is 100% natural, does not contain impurities and is not manufactured according to the
chemical formula.

Storage In a sealed package in a cool dark place at least 2 years.
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Figure 2- Chromatogram of supercritical extract obtained from plant Crataegus turkestanica A. Pojark

From the results of the study of the supercritical extract obtained from the fruit of the plant Crataegus
turkestanica A. Pojark by HPLC, it was found that the largest number of compounds are identified at 23-
34 minutes of the process. A more detailed analysis of the extract is presented in table 2.

Compared with previous samples, the largest number of signals is noted, the total analysis is
presented in table 3.

Table 2 - Characteristics of the supercritical extract obtained from the plant Crataegus turkestanica A. Pojark

Raw material: Crataegus turkestanica A. Pojark
Production: Supercritical fluid extraction with natural carbon dioxide, in the absence of inorganic salts,
without solvent residues, reproducible microorganisms.
Type of extract: Liquid from light yellow to yellow.
Composition: Limonene (0.42%), o-cymol (0.28), phytol acetate (1.45%), eicosane (3.65%), falkarinol

(0.255%), squalene (2.0%), vitamin E (0.57%), campesterol (0.78%), alpha-tocopherol (1.83%),
gamma-sitosterol (4.83%).

Using: It is recommended to use in the care of fading, flaky and problem skin.

Naturalness: The product is 100% natural, does not contain impurities and is not manufactured according to
the chemical formula.

Storage: In a sealed package in a cool dark place at least 2 years.
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Figure 3 - Chromatogram of supercritical extract obtained from plant Solanum lycopersicum

Table 3 - Characteristics of the supercritical extract obtained from the plant Solanum lycopersicum

Raw material: Solanum lycopersicum

Production: Supercritical fluid extraction with natural carbon dioxide, in the absence of inorganic salts, without solvent
residues, reproducible microorganisms.

Type of extract: | Oily mass from orange-yellow to orange-red color with a faint characteristic odor.

Composition: Carotenoids, fatty acid esters (oleic, linolenic, hexadecanoic, octadecadienoic), eicosane (2.65%), lupeol
(2.33%), phytol acetate (1.61%), alpha-amyrin (7.46%), vitamin E (1.08%), tetracosane (3.81%).

Using: Components can have anti-inflammatory, antioxidant, wound healing agent, improves skin elasticity and
elasticity ..

Naturalness: The product is 100% natural, does not contain impurities and is not manufactured according to the
chemical formula.

Storage: In a sealed package in a cool dark place at least 2 years.

From the results presented in Table 3, there is a significant presence of esters of fatty acids,
hydrocarbons, as well as plant steroids and biologically active micronutrients.
The results allow us to draw the following conclusions.

Conclusion

Firstly, essential oils are found in the extracts of Daucus carota, as well as in a sufficient amount of
falkarinol - 4.5%. According to British scientists, falkarinol is a natural pesticide that kills cancerous
tumors. Cariofillen, a bicyclic sesquiterpene, which affects the taste and smell of the product, is found in
carrots.

Secondly, in the extracts of Crataegus turkestanica A. Pojark, solanum lycopersicum found: essential
oils, carotenoids, squalene, vitamins and sterols. Squalene is the strongest anti-tumor agent. Stervalene
triterpene has emollient, bactericidal, wound healing, antioxidant properties.

Sterols have anti-inflammatory, anti-allergic, anti-edematous, analgesic properties. Plant sterols, or
phytosterols, are alcohols containing 28-30 carbon atoms. These include p-sitosterol, stigmasterol,
campesterol, spinsterol, and others.

Vitamin E (tocopherols) has anti-inflammatory action, antioxidant activity, is involved in the
biosynthesis of heme and proteins, cell proliferation, tissue respiration, and other important processes of
tissue metabolism.

For the first time, supercritical fluid extraction was used to study Kazakhstani species of three edible
products, the obtained extracts were studied by HPLC.

Analysis of supercritical fluid extracts of three edible products by HPLC indicates the presence of
interesting compounds.
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DAUCUS CAROTA, SOLANUM LYCOPERSICUM, CRATAEGUS TURKESTANICA A. POJARK OCIMAIK
TYPJEPIHEH )KK® CO2-OKCTPAKLHUA 9AICIMEH AJIBIHFAH BUOJIOTIUAJIBIK BEJICEH/AI KEINEH/I
CAJIBICTBIPMAJIBI CAPAIITAY

AHHOTanusA. Makanazna >KOFapFbIKpUTHKAIBIK (IIIOUATI dfic KeMeriMeH KOMipKBIIIKBUT Ta3bl KaThbickiHAa Daucus carota,
Solanum lycopersicum, Crataegus turkestanica A. Pojark ecimik skemMicTepi 9KCTPaKIUSCHIHBIH CANaJIbIK KOHE CAHIIBIK KYPaMbIH
3epTTey HATHXKeNepi KeNTipiireH.

Okcrpakiusiiay Thar SFE-1000 KoHABIPFRICBIHAA KelleCi KaFmaiiia )Kypri3iiii: peakTopaarsl TeMIepaTypa apaibirbl - 40-
80°C, xpiceiM CO2— 180-200 Gap, ra3asiy arbiabl 100 MiI/MUH, cO-epTiHII eceOinIe MaiiianaHbUFaH epTiH/II STHI CITUPTI.

AJIBIHFaH JKCTPAKT Macc-celiekTuBTI netekrop Agilent Technologies 7890N/5973N GC/MS rasael xpomarorpadta ra3s
XpOMaTOTrpadusCH 9iCiMEH 3epPTTEeN Il

Daucus carota - faH aneIHFaH SKCTPAKTiJe €H KOI MeJIIep/e Keleci 3aTTap aHbIKTalAbL: : KapoTuHonATap, muMoHeH (0,2%),
o-mmon (0,29%), xapuodmmurer (0,3%), ¢uron aumerarsr (4,25%), siikozan (1,2%), damskapunon (4,5%), cksanex (0,8%), E
nopymeti (0,6%), kammectepus (0,8%), crurmactepus (2,34%), ramma curoctepo (2,49%).

Crataegus turkestanica A. Pojark skcrpakricinae eH kem Memnmurepze keneci 3arrap tabpurran: mumoneH (0,42%), o-uMos
(0,28), ¢uton aneratsr (1,45%), stiko3an (3,65%), damskapunon (0,255%), cksanen (2,0%), suramusn E (0,57%), kamnectepuH
(0,78%), anbta-roxodepon (1,83%), ramma cutoctepon (4,83%).

An Solanum lycopersicum skcTpakTiciHae aHBIKTalFaH MBIHA 3aTTap: KapOTHHOMATAP, Mail KBINIKBLUIIAPBIHBIH ddupiepi
(oylewH, JMHONEH, TeKcageKkaH, OKTaaeKaaweH), siko3aH (2,65%), mymeon (2,33%), ¢uron anerarsr (1,61%), anbda-amupun
(7,46%), E mopymesni (1,08%), rerpaxosana (3,81%)

Backa araaiiinap/a anslHFaH SKCTPAKTIIIEp KYpPaMbIH 3epPTTEY KYMBICTAphI XKaJlFacya.

Tyiiin ce3mep: Daucus carota, Solanum lycopersicum, Crataegus turkestanica A. Pojark, CK®-sxcmpakyus, xpomamo-
Mmacc chekmpomemp.

YK 547.99
MPHTU 31.23.23
E.C. UxcanoB, E.M. Bypames, I'.A. CeiitumoBa, }0.A. JINTBUHEHKO.

Kazaxckuii HalMOHAJIBHBIA YHUBEPCUTET UMEHH anb-Dapabu
LlenTp PU3UKO-XMMHYECKUX METOJIOB HCCIIEJOBAHMUS U aHAJIM3a
Pecny6smka Kasaxcran, 050012, r.Anmartsl, yi.Kapacaii 6ateipa, 95a,

CPABHUTEJbHBIA AHAJIA3 BUOJIOTMYECKUA AKTUBHBIX KOMILIEKCOB, IOJIYYEHHBIX METOIOM
CK® CO: -9KCTPAKIIMEN PACTEHU BUJIOB DAUCUS CAROTA, SOLANUM LYCOPERSICUM, CRATAEGUS
TURKESTANICA A. POJARK.

AHHoTanmusi. B craTbe mpencraBieHbl pe3ylbTaThl HCCIENOBAHMS KaueCTBEHHOTO M KOJMYECTBEHHOI'O AKCTPAKTOB,
HOJIYYCHHBIX METOJIOM CBEPXKPHTHYECKOW (DIFOMIHOW 3KCTPaKIMH YIJCKHCIBIM Ia30M M3 IUIOA0B pacTeHuu daucus carota,
solanum lycopersicum, crataegus turkestanica A. Pojark.

OkcTpakiys nposezeHa Ha yctaHoBke Thar SFE-1000 npu ciexyromux ycIoBHSAX: TEMIEpaTypHBIH AWANa3oH B peakTope-
40-80°C, maBnenne CO2— 180-200 6ap, mpu motoke ra3a 100 MI/MUH, B Ka9eCTBE CO-PACTBOPHUTEIIS OBLT UCTIOIB30BAH 3THIIOBBII
CIHPT.

[Tomy4eHHBIN SKCTPAKT MCCIIEOBaH METOJOM ra3oBOi XpoMarorpaduu, Ha ra3oBoM xpomarorpade ¢ Macc-CelleKTHBHBIM
nerekropom Agilent Technologies 7890N/5973N GC/MS.

B usyuaemsix sKcTpaktax uiaeHTH(uuupoBansl B Daucus carota: kaporuHowasl, nuMoHeH (0,2%), o-mumon (0,29%),
kapuoduien (0,3%), anerar ¢urtona (4,25%), siikozan (1,2%), damskapunon (4,5%), cksanen (0,8%), suramun E (0,6%),
kammectepuH (0,8%), crurmactepus (2,34%), ramma cutoctepon (2,49%).

Crataegus turkestanica A. Pojark: JIumonen (0,42%), o-tumon (0,28), auerat ¢utona (1,45%), siikozan (3,65%),
¢amskapunon (0,255%), cksamen (2,0%), sutamun E (0,57%), xammecrepun (0,78%), ambda-toxodepon (1,83%), ramma
curoctepoi (4,83%).

Solanum lycopersicum: Kaporuroumsl, 3(Upbl KHUPHBIX KHCIOT (OJEHMHOBas, JIMHOJCHOBAs, TIeKcaJeKaHOBas,
OKTaJIeKaieHoBas), diiko3aHn (2,65%), myneon (2,33%), auerar durona (1,61%), ansdpa-amupun (7,46%), sutamun E (1,08%),
TeTpako3ana (3,81%)

PaboThI 10 HCCNEN0BaHHIO SKCTPAKTOB, TTOTYYEHHBIX IPU APYTUX YCIOBHUAX U3BICUEHHUS, B JAHHBIA MOMEHT MPOIOJLKAIOTCSL.

Kumrouesbie cioBa: Daucus carota, Solanum lycopersicum, Crataegus turkestanica A. Pojark, CK®-skcTpakiiusi, XpoMaro-
Macc CHEKTPOMETPHSI.
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