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Bac pepaxrop:
KYPBIHOB Mypar ’KypbIHYJIbI, XUMHUS FBUIBIMIAPBIHEIH JOKTOPSL, podeccop, KP ¥FA akanemuri,
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OTBIH, KaTaJIH3 )KOHE JICKTPOXUMUS HHCTUTYTHIHBIHY 0ac qupektopsl (Anmarsl, Kasakcran) H = 4
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nupexropsl (Munck, beapycs) H =13

CTPHAJ Mupocaas, npodeccop, Uexust FHUIBIM aKaJeMHUSICHIHBIH OJKCHEPHIMEHTTIK OOTaHMKa
MHCTHTYTBIHBIH 3epTXaHa MeHrepyici (Onomoyn, Yexus) H = 66

BYPKITBAEB Myxam6eTKaJu, XUMUs FbUIBIMAAPBIHEIH JOKTOPEL, podeccop, KP ¥FA akanemuri,
on-Dapadu areiHgarsl Ka3Y Y-npiy Oipiamn npopektopsl (Anmarsl, Kazakcran) H =11

XOXMAHH [axymut, Ceren yuuepcuteTiHiH PapmaneBruka (akynsreTiHiH DapMakorHO3us
KadenpachHbIH MeHrepymrici, JKaparbuiblcTaHy FBUIBIMIAPBIHBIH IOHAPAIBIK OPTAJIBIFBIHBIH JAUPEKTOPEI
(Ceren, Benrpus) H =38

POCC Camup, PhD pokTopsl, Muccucunu yHUBEpCUTETIHIH OCIMIIK @HIMIEPIH FHUIBIMH 3epTTCY
YITTBIK opTansirel, Papmanust Mektebinin npodeccops! (Oxcdopa, AKII) H =35

XYTOPSTHCKHAW Buramuii, punocodus gokropsr (PhD, dapmariesr), Peaunr yHuBepCHTETIHIH
npodeccops! (Peaunr, Anrmus) H = 40

TEJTAEB Barnat Bypxan6aiiyiabl, TeXHUKa FRUIBIMIAPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
xoppecnionaenT-mymreci, Kasakcran PecmyOmukacst Wugyctpust skoHe WH(PAKYPBUIBIMABIK —JaMy
muHuCTpiiri (Anmarsl, Kazakcran) H =13

DAPYK Acana Jlap, Xamuap ans-Mamxnaa HIsFsic MeviHa KoJulepKiHIH Tpodeccopsl, Xamaap
yauepcuteTiHig Lprpic Mmequimaa akynsreti (Kapaun, [Tokicran) H =21

DA3BIJIOB Cepik JIpaxmMeTyJ1bl, XUMHS FbUIBIMAAPBIHBIH JOKTOPSL, podeccop, KP ¥YFA axanemuri,
OpraHuKaiblK CHHTE3 JKOHE KOMIP XUMUSCHl MHCTUTYTHI JTUPEKTOPBIHBIH FHUIBIMH KYMBICTAp JKOHIHIET
opsrabacaps! (Kaparauasl, Kazakcran) H=6

KOPOBEKOBA Illapuna 7Kopo0eKKbI3bl, XUMHUS FBHUIBIMIAPBIHBIH JOKTOpPBI, Tpodeccop,
Keipreiscran ¥FA akagemuri, KP ¥FA Xumust xoHe XUMUSUIBIK TeXHOJOTHsS HMHCTHTYTHI (Bimkek,
Kpiprezcran) H = 4

XAJIMKOB [Ixxypadaii XaauKoBHY, XUMHUs FBUIBIMIAPBIHBIH JOKTOPBI, npodeccop, Toxikcran FA
axanemuri, B.M. Huxurun areparsr Xumust nHCTUTYTHI ([lymante, Toxikeran) H =6

DAP3AJINEB Barug Memkuaoribl, XUMUs FEUTBIMIAPBIHBIH TOKTOPEL, Tpodeccop, ¥FA akamgemuri
(Baky, O3ipoaiixan) H= 13

T'APEJIMK Xempa, ¢unocodus noxrops! (PhD, xumms), XanelkapaablK Taza jKoHE KOJAAHOAIBI
XHMMHSI OJJaFbIHBIH XHUMHUS JKoHE KoplIaraH opra OemimMiiH npesunenti (Jlongon, Arrmms) H = 15
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VYunsepcurera Cerena, aupexTop MexXIUCIMITIMHAPHOTO IIEHTpa ecTecTBeHHBIX Hayk (Ceren, Benrpms)
H=38

POCC Cammup, nokxrop PhD, npodeccop Ilkomsr dapmanuy HAIMOHAIBLHOTO IEHTPA HAYYHBIX
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Kazaxcran) H=6

KOPOBEKOBA Llapumna KopodexoBHa, TOKTOp XMMHYECKUX HayK, npodeccop, akanemuk HAH
Keiprescrana, Macturyt xumun 1 xumudeckort rexuonorun HAH KP (bumkek, Keiprescran) H =4

XAJIMKOB J[I:xypabaii XaJuKOBUY, JOKTOp XHMHYECKUX HayK, mpodeccop, akagemux AH
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OPTIMIZATION OF THE EXTRACTION PROCESS OF BIOLOGICALLY
ACTIVE COMPLEXES FROM PSORALEA DRUPACEA BGE ROOTS

Baisalova Galiya — Professor of L.N. Gumilyov Eurasian National University, Astana, Kazakhstan,
galya 72(@mail.ru, https://orcid.org/0000-0003-1338-0308;

Zhunisova Aktoty — Student of L.N. Gumilyov Eurasian National University, Astana, Kazakhstan,
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Imangaliyeva Bazarkhan — K. Zhubanov Aktobe Regional State University, Candidate of Pedagogical
Sciences, Associate Professor, Aktobe, Kazakhstan, nur 70 (@mail.ru, https://orcid.org/0000-0002-3121-
3135.

Abstract. The article is devoted to the development of technology for obtaining a
dry extract from the root of Psoralea drupacea Bge. with the aim of using it to create
effective drugs for the prevention and treatment of avian influenza. The influence of
various factors on the extraction process was studied: the nature of the extractant, the
degree of grinding of the raw materials, the duration of extraction, the extraction method
(maceration, percolation, extraction with a boiling solvent in a Soxhlet apparatus) on the
total yield of extractives and the amount of furocoumarins.

The optimal values of technological parameters for obtaining a dry extract from the
root of Psoralea drupacea Bge. have been established. The most effective extractant
is ethanol, and the optimal degree of grinding of raw materials is 1,25 mm. The
maximum yield of extractive substances (5,80%) and the maximum content of the total
furocoumarins (72,34%) were detected in extracts obtained in a Soxhlet apparatus for
three days. However, maceration with stirring and heating can give good results, and
the advantage of the process is its simplicity and the possibility of increasing the load
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of raw materials. The yield of the extract after 4 hours is 5,66% with a content of total
furocoumarins of 57,23%.

Keywords: Psoralea drupacea Bge., extract, maceration, percolation, Soxhlet
apparatus, extractant
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ru, https://orcid.org/0000-0003-1338-0308;

KynucoBa Axrorsl — JI.H. I'ymmesa arsinnarst EYVY crynenti, Acrana, Kasakcran, aqtotyzhunis@mail.
ru, https://orcid.org/0009-0004-6349-2783;

Ilyknp6exoBa Anma — Acrama MeannuHa yHuBepcuTeTi mnpodeccopsl, Acrana, Kazakcraw,
shukirbekova.a@amu.kz, https://orcid.org/0000-0003-3316-558;

TopchikdaeBa Burammia — Acrana Menununna yHuBepcuTeTi 1o1enTi, Acrana, Kasakcran, maha-1505@
mail.ru, https://orcid.org/0009-0007-6999-3900;
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Jap KaHIUIaThl, JoueHT, Aktode, Kasakcran, nur 70 (@mail.ru, https://orcid.org/0000-0002-3121-3135.

AHHOTanusl. Makana KyC TYMayblHBIH aJIbIH ally JKOHE eMJey YLIH THiMai
npenapartapibl skacay MakcarblHaa Psoralea drupacea Bge TaMbIpplHaH KYpFak
CBHIFBIHIBI ally TEXHOJOTHSICHIH JaMBITyFa apHaJlFaH. OKCTPaKUUS IPOLECiHIH
OpTYPAi (haKTOPIAPBIHBIH: SKCTPAreHTTiH TaOWFaThl, IIMKI3aTThl YHTAKTay AJPEkKeci,
OKCTPaKIMs Y3aKTBIFbI, SKCTpaKIMs oSAicTepiHiH (mery (Mamepauus), NEpKOIALUS,
Coxcner acmaOblH/Ia KallHAaFaH ePITKILINEH SKCTPAKLIUsIIAY) SKCTPAKTUBTIK 3aTTapIbIH
Kalmlbl WIBIFBIMBI MEH (YpOKyMapUHIEp MeJlIepiHe acepi 3eprrenai. Psoralea
drupacea Bge TaMbIpbIHaH KYPFaK CBIFBIH/IBI JTy/IbIH TEXHOJIOTUSUIBIK TTapaMeTpiepiHi
OHTAMIBl MOHIEpPI aHBIKTaNAbl. EH THIMAI SKCTpareHT STaHON OOJBIN TaObLIaIbL,
aJl LIMKI3aTThl YHTaKTayAblH OHTaiubl gopexeci 1,25 mm. Cokcier ammaparbiHAa
YII KYH OOHBI albIHFaH CBIFBIHABUIAPIAH SKCTPAKTHBTI 3aTTapblH MaKCHUMaJlbl
HWBIFBIMEI (5,80%) MeH kanmbl GypoKyMaprUHIASPAIH MakcuMaiisl Memiepi (72,34%)
aHBIKTANIBI. JlereHMeH, apanacToIpy jKoHE KbI3IBIPY apKbLIbl JKYPri3iireH Marepanus
YKaKChl HOTHKE Oepe anafpl, ajl MPOLECTiH apTHIKIIBUIBIFBI - OHBIH KapanaibIMIbUIbIFbI
YKOHE LIMKI3aT KYKTEMECIH apTThIpy MYMKIHAIr Oonjel. 4 carar 0okl Manepanusiay
0apbIChIHA CHIFBIHIBIHBIH IIBIFBIMBI 5,06%, an xannsl GypoKyMapuHIEp MeJjmepi
57,23% xypaiasl.

Tyiiin ce3nep: Psoralea drupacea Bge., cbIFbIHABI, Mauepanus, MTEPKOJSLHS,
Cokcrer acradbl, SKCTPareHT
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Annorauus. Crarbsi NOCBSIIEHA pPa3padOTKE TEXHOJIOTUHM MOJIYYEHHSI CYXOro
9KCTpaKTa U3 KopHs Psoralea drupacea Bge. ¢ 1enbio NCTIONB30BAHUS €0 ATl CO3AaHUS
3 PEKTUBHBIX MPENApaToB sl MPOGUIAKTHKY U JICYSHHS NTHYbEero Tpumma. M3yueHo
BIMSHUE pPa3NUyYHbIX (AKTOPOB Ha TMPOLECC SKCTPAKIMHU: MPUPOABI HKCTPAreHTa,
CTENECHU M3MENBIEHHUS ChIPBsI, TPOAODKUTEINEHOCTH KCTPAKIMHU, CIOC00a IKCTPAKIMN
(Martieparys, IEPKOJSIUS, SKCTPAKIIMSI KUISIIIAM pacTBOpuTesieM B anmapare CokcieTa)
Ha OOLIMH BBIXOI IKCTPAKTUBHBIX BEILIECTB M KOJINYECTBa ()ypPOKYMapUHOB. YCTaHOBICHBI
ONTUMAJIbHbIE 3HAYEHUS TEXHOJIOTMYECKUX MTApaMETPOB MOITY4EHUs CyXOTr0o SKCTpaKTa U3
KopHs Psoralea drupacea Bge. Hanbonee ek THBHBIM 3KCTPAreHTOM SIBIISICTCS 3TAHOI,
a ONTHMaJbHAs CTEMEHb W3MENBUEHUS CHIphsi cocTaBigeT 1,25 mMM. MakcuMmanbHBIN
BBIXOJ] JKCTPAaKTUBHBIX BemecTB (5,80%) W MakcUManbHOE COIep)KaHHE CYMMBI
(dbypoxymapuHoB (72,34%) BBISBIEH B SKCTpPaKTax, MMOJYYCHHBIX B ammapare Cokciera
C NPOAOJKUTENILHOCTBIO TpU JAHA. TeM He MeHee, Malepalus C IMepeMelIdBaHueM
1 TMOJOTPEBOM MOXKET AaTh XOpOIIMH pe3yiasTar. JloCTOMHCTBOM Ipoliecca sBISETCS
MIPOCTOTa M BO3MOYKHOCTBH YBEJIMUEHMsI 3arpy3KH ChIpbs. BbIxox skcTpakra 3a 4 daca
cocTaBiseT 5,66 % c conepkaHueM cyMMbI ypoKyMapuHoB 57,23 %.

KioueBsle cinoBa: Psoralea drupacea Bge., SkCTpakT, Manepanus, NepKoIsLus,
anmapar Cokciiera, SKCTpareHr.

Introduction. One of the main priorities of scientific support for the pharmaceutical
industry of the republic is the search and production of domestic herbal medicines, the
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development of highly effective technologies for their production and introduction into
industrial production.

One of the promising potential sources of natural biologically active substances
is the plant Psoralea drupacea Bge. of the Fabaceae family, used in folk and official
medicine. P. drupacea Bge. is an endemic Central Asian-Iranian species that grows in
the Commonwealth of Independent States - in the republics of Central Asia and Southern
Kazakhstan. It grows on dry fine-earth slopes, hills and on plains among ephemeral
vegetation, where the landscape is often formed; it is also found in rainfed crops. The
stems are used for fiber, which is used to make strong but rough and brittle ropes. All
parts of the plant contain essential oils and sticky resins, so the plant is not eaten raw,
despite its high nutritional value. In winter, after frost, it is eaten in pastures by camels
and sheep.

More than 100 biologically active substances have been isolated from plants of the
genus Psoralea, but among these compounds, bakuchiol, psoralen, and isopsoralen
(angelicin) are of greatest interest. Since they have pronounced antioxidant, antitumor,
antibacterial and antiviral properties (Alam, et al, 2018; Prabha, et al, 2013; Jin, et al,
2020; Egamberdieva, et al, 2013).

The use of P. drupacea Bge. in medical practice is based on the properties of
furocoumarins (psoralen and angelicin) in plant roots, which make the skin more
sensitive to ultraviolet rays and promote the formation of the pigment melanin. This
property is used to treat vitiligo, alopecia and common hair loss, and psoriasis.

Psoralen and isopsoralen have a pronounced hepatoprotective effect (Zhou,
et al, 2019). Also, the above-mentioned furocoumarins show activity in the
treatment of AIDS (Nabi, et al, 2017). It has been revealed that the structure of
psoralen can be used as the basis for drugs that can be used to treat patients
suffering from Alzheimer’s disease (Koul, et al, 2019).

Bakuchiol possess a higher estrogenic activityand estrogen receptor binding affinity
than genistein (Koul, et al, 2019).

Based on bakuchiol, its modified analogues have been synthesized in order to
increase activity, search for and create compounds with new biological activity. The
work (Mi-Ran, et al, 2012) assessed the inhibitory effect of bakuchiol and analogues on
the proliferation of cultured human cancer cell lines: A549 (non-small cell lung cancer),
SK-OV-3 (ovarian cystadenocarcinoma) and SK-MEL-2 (melanoma).

Psoralea drupacea Bge. is a promising object for research, since we previously
assessed the antiviral activity dry extract of the roots of this plant against strains of
avian influenza compared to already known commercial drugs such as tamiflu and
rimantadine. It was revealed that the P. drupacea Bge. extract has the predominant
antiviral activity (Baisalova, et al, 2020).

In this regard, the studies to optimize the extraction process for the isolation of
biologically active substances (BAS) from the roots of P. drupacea Bge. have been
conducted.

Materials and methods. As an object of study, the root of the P. drupacea Bge.
plant was collected at Shagyr station, South Kazakhstan region, Arys district, in the
autumn season of 2023.

The method of maceration (Olivia, et al, 2021), percolation (Rath, et al, 2006;
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Azwanida, et al, 2015) and extraction by Soxhlet apparatus have been carried out
according to the methods specified in the literature (Vongsak, et al, 2013).

For obtaining a dry extract from the resulting liquid extract, it is necessary to
evaporate the organic solvent into a liquid vacuum evaporator, which is implemented
according to the method (Hossain, et al, 2013).

Monitoring of the quantitative content of furocoumarins in the dry extract was carried
out using gas chromatography-mass spectrometry (Agilent 7890A/5975C).

Results and discussion. Extraction (from the Latin word extragere, which means
“extract, pull out”) is a method of extracting a substance from a solution or dry mixture
using a selective solvent (extractant). The most widely used method in the production
of herbal medicines is extraction in the “solid-liquid” system, where the solid is the
medicinal plant material and the liquid is the extractant (solvent).

In the process of extraction from raw materials with a cellular structure, three main
stages can be distinguished: impregnation of dry plant material with an extractant,
dissolution of plant cell components and transfer of dissolved substances into the
extractant.

The completeness and speed of extraction are influenced by various factors, such as
the nature of the extractant, the degree of grinding of the raw materials, the duration of
extraction, and the extraction method.

The influence of various parameters of the extraction process, namely extractant
nature, raw material grinding degree, extraction duration, extraction method maceration,
percolation, extraction by Soxhlet apparatus with boiling of the solvent) on the total
yield of extractive substances and the amount of furocoumarins was studied.

The selected optimal parameters based on the total yield of extractive substances
(ES) and the amount of furocoumarins. The mass of the raw material in the experiments
was 5.0 grams, the ratio of the mass of the raw material:extractant is 1:10.

Solvents used in the extraction of plant and biological materials are called extractants.
The extractant must have the ability to penetrate cell walls and selectively dissolve
biologically active substances inside the cell.

To select the optimal extractant, the extractant (50 ml) was poured into 5.0 g of
ground (1.25 mm) raw material in a ratio of 1:10, left to settle at room temperature
for 24 hours, filtered, and the solvent was removed in a rotary evaporator. The residue
was dried in an oil vacuum pump and weighed. The yield of extractive substances (ES)
(biologically active complexes) was determined in relation to the original raw material.
The composition of furocoumarins was determined by gas chromatography-mass
spectrometry (Table 1).

Table 1 shows that the maximum yield of ES was obtained with methanol extraction.
At the same time, the selectivity of furocoumarin extraction with methanol is lower than
with ethanol, and the amount of furocoumarins in the methanol extract may be lower
due to the extraction of by-products. In addition, due to the restriction of methanol use
in the extraction of medicinal substances, ethanol was used in extraction optimization
experiments.
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Table 1 — Effect of the extractant nature on the yield of extractive substances

Extractant The yield of ES, % | Angelicin, % | Psoralen, % | Furocoumarin content, %
Ethyl acetate 0.70 37.55 14.77 52.32
Acetone 1.02 44.15 21.75 65.90
Ethyl alcohol 2.80 41.52 17.34 58.86
Methyl alcohols |4.00 34.83 12.47 47.30

When extracting from plant materials, biologically active substances diffuse from
the internal structures of the material particle. The diffusion process, based on direct
contact of the extractant with the contents of the cells, is complicated by the fact that the
cells containing the active substances are separated from the extractant by a layer that
does not contain valuable substances (epidermis, cork, cortex). To facilitate the diffusion
process, the raw materials must be crushed. This achieves a significant increase in the
contact surface between the particles of the raw material and the extractant.

To determine the effect of raw material grinding degree on the yield of ES, the
plant raw material was crushed and sifted through sieves with different mesh sizes.
Raw material particles of 6.00-3.15 mm, 2.80 mm, 1.25 mm and 0.80 mm in size were
selected. Then, 5.0-gram portions of the raw material were filled with ethanol in a ratio
of 1:10, left for 10 days at room temperature, and then the extracts were processed as
described above. The yield was determined in relation to the original raw material. The
amount of furocoumarins was determined by GC-MS sample analysis (Table 2).

Table 2 shows that the yield of furocoumarins increases with increasing degree
of raw material grinding. Reducing the amount of raw material particles leads to an
increase in the surface washed by the extractant and, as a consequence, to increase the
yield of extractable substances. It should be noted that with particle sizes of 1.25 mm
and 0.80 mm, the yields are quite close, and too high degree of grinding (particle size —
0.80 mm) is technologically unacceptable, that is, difficulties with filtration or formation
of emulsions may arise. Therefore, raw materials with a grinding degree of 1.25 mm is
optimal, and the raw materials with a particle size of 1.25 mm were used in subsequent
experiments.

Table 2 — Dependence of the ES yield on the particle size

The particle size
ES 6.00 - 3.15 mm 2.80 mm 1.25 mm 0.80 mm
The yield of ES, % 5.72 5.74 5.95 6.10
Angelicin, % 25.95 31.52 33.86 33.86
Psoralen, % 13.25 12.72 16.07 17.94
Furocoumarin content, % |39.20 44.24 49.93 51.80

From the equation describing the extraction process it follows that the amount of
substance diffused through a certain layer is directly proportional to the extraction
time. That is, as the extraction time increases, the amount of extracted substances will
increase.
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Further, the dependence on the extraction duration was determined. For this, ethanol
was poured into the raw material of 1.25 mm in size in a ratio of 1:10. During a period of
4 hours, 24 hours, 5 and 10 days, the extracts were settled and filtered. It was processed
as described above, and the yield was determined in relation to the raw material. The
results are presented in Table 3.

Long maceration increases the yield of the total extract, but the content of
furocoumarins in the extract after 10 days of infusion decreases, apparently due to the
complete extraction of other substances contained in the plant material. Taking into
account the yield of the total extract and the content of furocoumarins in it, maceration
for 5 days is preferable.

Table 3 — Dependence of the yield of ES on the extraction duration

ES 4 hours 24 hours 5 days 10 days
The yield of ES, % 2.22 2.80 5.34 5.95
Angelicin, % 31.01 41.52 41.46 33.86
Psoralen, % 11.75 17.34 14.90 16.07
Furocoumarin content, % |42.76 58.86 56.36 49.93

Maceration is the simplest method of extraction, but not the most effective. Extraction
efficiency can be increased by mixing. Increasing the temperature of the extractant also
helps. For this purpose, ethanol was poured into 1.25 mm samples of raw materials,
keeping a ratio of 1:10. They were stirred at room temperature and at 50°C for 4 hours.
The resulting extracts were processed as described above. The results are presented in
Table 4.

Table 4 — Dependence of the ES yield on the maceration process activation

Extractable substances Maceration conditions
20°C, 20°C, 50°C,
infusion stirring stirring
The yield of ES, % 222 4.12 5.66
Angelicin, % 31.01 35.77 37.82
Psoralen, % 11.75 19.25 19.41
Furocoumarin content, % 42.76 55.02 57.23

Stirring and heating help activate the maceration process. Stirring allows
approximately double the yield of extract in one go, and slight heating allows tripling
the yield of ES (same as 5-day extraction at room temperature).

To determine the optimal extraction method, the extraction process was conducted
by percolation method and ethanol extraction in a Soxhlet apparatus.

Percolation was conducted as follows: plant material (20 g) was loaded into a column
with a tap at the bottom, 200 ml of ethanol was poured in and the material was left for 6
hours to moisten and swell. The extract was decanted, a fresh portion of the extractant
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was added, and after 1 hour the extract was poured out. Percolation was carried out
in 4-stroke and 9-stroke modes. The combined extracts were processed as described
above. The extract was analyzed by GC-MS.

Extraction was conducted by Soxhlet apparatus in the following order: raw material
loading — 200,0 g, extractant volume — 2,0 1. Extraction duration was 3 days and 5 days.
The extract was processed as indicated above and analyzed by GC-MS (Table 5).

Table 5 - Yield of ES obtained by percolation and Soxhlet apparatus

ES Percolation | Percolation Soxhlet apparatus, | Soxhlet apparatus,
4 cycles 9 cycles 3 days 5 days

The yield of ES, % 2.85 3.60 5,80 7.60

Angelicin, % 34.88 53.47 56.12 51.73

Psoralen, % 14.46 14.63 16.22 13.26

Furocoumarin content, % |49.34 68.10 72.34 64.99

The extraction method using a Soxhlet apparatus turned out to be the most effective
compared to the maceration and percolation method, where the amount of extracted
compounds is determined by the equilibrium concentration.

As we see, existing traditional extraction methods do not allow the process of
extraction of biologically active substances to be carried out effectively and efficiently.
This necessitates the search for new modern extraction methods. One such method is
ultrasonic extraction. When using ultrasound, there is an acceleration of the production
process, as well as an increase in the main product.

Speeding up and increasing the completeness of the extraction of biologically
active substances can be achieved by another modern extraction method - microwave
extraction.

This type of extraction makes it possible to obtain extractive substances with high
yields in a short time, while the consumption of extractants is noticeably reduced.
Microwave extractors allow more precise control of extraction parameters (temperature
and time), resulting in more reproducible results. A noticeable acceleration of microwave
extraction will preserve the quality of the extracts and also makes it possible to obtain
production volume in a short time.

Further work will be devoted to microwave and ultrasonic influence on the process
of extracting biologically active substances of P. drupacea Bge.

Conclusion.

Thus, a technology for obtaining P. drupacea Bge. extract was developed. An
important role in obtaining the extract is played by the extraction method, the nature
of the extractant, the particle size, and the duration of extraction. By varying these
parameters, you can obtain the maximum possible yield of extractives and the amount
of furocoumarins.

Analyzing the obtained data, we can conclude that the most effective extraction
method is the extraction of P. drupacea Bge. roots with ethanol by Soxhlet apparatus.
In this case, the yield of dry extract after 3 days was high (5.80%) and the maximum
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amount of furocoumarins was also high (72.34%). However, maceration with stirring
and heating can give good results, and the advantage of the process is its simplicity and
the possibility of increasing raw materials loading. After 4 days, the yield of the extract
became 5.66%, and the total content of furocoumarin was 57.23%.
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