AHOTAIIA

binuiu J[.B. BnockoHalieHHs] TEXHOJIOTIA Ta oOJiaHaHHS 3 MEPEepPOOKH POCIMHHOL
CHUPOBUHU EKCTPAKIIEIO 3pIHKEHUMHU Ta3aMu 1 KpiocyOmimMariitHum ¢GpakiiioHyBaHHIM. —
Kpanidikamiitna HaykoBa mparis Ha IpaBax PyKOIIUCY.

Huceprartiist Ha 3100yTTsSI HAYKOBOTO CTYIEHs JOKTOpa (piocodii 3a creriajbHICTIO
181 — XapuoBi TexHoorii. — JlepkaBHUI 610TEeXHOIOTIYHUI yHIBEpcUTET, MiHICTEpPCTBO
OCBITH 1 Hayku YKpainu, Xapkis, 2026.

Huceprartiitna poOoTa NMpUCBAYCHA BUPILMICHHIO HAYKOBOI 3aj71aul —BJOCKOHAJICHHIO
TEXHOJIOT1i Ta 00JIaJHAHHS 3 TEPEPOOKH POCIMHHOI CUPOBHUHHU METOJAMH CyOIIMalifHOTO
CYIIIHHS 1 eKCTparyBaHHsA. 30KpeMa JOCTIIPKEHHIO TMPOIECiB KplocyOrmiMaIifHoro
(pakLiOHyBaHHS Ta €KCTparyBaHHSAM 3pLKEHHMMH XJIaJIOHAMU 3 METOI TMOIIYKY
ONTUMAJIBHUX TEXHOJOTIYHUX MMapaMEeTPiB I OTPUMAHHS CyXUX MPOAYKTIB Ta €KCTPAKTIB
30arayeHMX Ha  (PITOXIMIYHI  PEYOBMHHM.  3aCTOCYBaHHS  KpiocCyOJiMaliifHOTO
(pakLioHyBaHHS JO3BOJISIE OTPUMYBATH CyOJIiMOBaHy TBepAY (pakiiito Ta KpiocyodaiMar —
piauHHY ¢pakiiro, ska 30aradeHa BiTaMIHaMH, MIKPOEJIIEMEHTaMH, aMiHOKHCJIOTaMH Ta
IHIIAMHA ~ MOJIEKYJIIPDHUM ~ KOMIUIEKCAMU 1, TaKUM YUHOM, JIO3BOJISIE TTOBHICTIO
BUKOPHUCTOBYBATH POCIUHHY CUPOBUHY.

ExcrparyBanHs 3pipKeHHMMH XJaJOHAaMH € OCHOBHUM €TaloM KpiomepepoOKH
CHUPOBHHHU, TEPEBAraMy SIKOTO € BUCOKAa CEJIEKTHBHICTh, HU3bKI TEMIIEpaTypH €KCTPAaKIIii,
JETKICTh  PO3JAUICHHS, MIHIMJIBHUA 3aJIMIIOK B E€KCTPaKTi, XIMIYHA 1HEPTHICTH,
HErOpIOYICTh Ta HU3bKa TOKCHYHICTb, IO AA€ 3MOTY OTPUMAaTH BUCOKOSIKICHI TPOJYKTH 3
MIJBUILIEHUM BMICTOM (PITOXIMIYHUX PEYOBHMH, IO MICTAThCA B CHUpPOBUHI. OTpuMaHi
MPOYKTH TICHS KpiomepepoOKH MOXKYTh OyTH BUKOPHUCTAaHHI B SKOCTI HATypaJbHHUX
CMaKOBHX Ta apOMaTO-yTBOPIOIOUMX XapPUOBUX J00aBOK, NPODUIAKTUYHUX 1 JIIKYBAIbHUX
dapmaneBTHYHUX TMpemnaparax Ta MappOMEpPHO-KOCMETUYHUX 3aco00ax TIri€HIYHOTO
MPU3HAYEHHS, 110 BIJMOBi/Ia€ BUMOTaM CTaJIOT0 €KOHOMIYHOTO PO3BUTKY CYCHUIHCTBA Ta
HOpPMaM €BpONENCHKOI €KOJOTTYHOI Oe3MeKH.

MeToro ToCTKeHHS € BIOCKOHAJIICHHS TEXHOJIOTII Ta 00JaHaHHs U1 OTPUMAaHHS

€KCTPaKTIB 3 POCIUHHOI CHPOBMHM METOAAMHU EKCTpaKIii y 3pIIDKEHUX Trazax 1
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Kp10CyOIIManiiHOTO (ppaKI[iOHyBaHHS.

Jlnis nocsarHeHHs: MeTH Oy BUKOHAH1 HACTYTIHI 3aBIaHHS:

1. TIpoananizoBaHO Cy4acHiI METOJIU €KCTPAryBaHHS POCIMHHOI CUPOBUHHU, BUSIBUTU
iX mepeBarn 1 HEAONIKH, OOIPYHTOBAaHO BHOIp OPraHIYHOI CHPOBHHH POCIMHHOTO
MOXO/PKEHHSI, 1110 BUKOPUCTOBYETHCA B SIKOCTI €KCTPAKTIB B XapyoBiii, (papMaiieBTUUHIN Ta
naphyMepHii MPOMHUCIOBOCTI

2. OOrpyHTOBaHO 3aCTOCYBaHHS METOJY EKCTpakKilli 3pi/PKEHUMH XJIAJJOHAMH, K
HaWOIBIT MEPCHIEKTUBHOTO METOAY BWIYYCHHS JIMITHUX (Ppakiiil MpsHO-apOMaTHYHOI
POCIMHHOI CUPOBUHU.

3. OOrpyHTOBaHO BUOIp KPiOCYOIIMALIHOTO CYIIIHHS K MIArOTOBUOIO €Tamy Jjis
nepepoOKH POCIMHHOI CUPOBHHHU.

4. IlpoBeaeHO €KCIEpUMEHTaNbHI JOCIIKEHHS Mpouecy KpiocyOmiMamii Ta
€KCTparyBaHHs pOCIMHHOI CHPOBUHHU 3pI/DKEHUMH XJIaJOHAMU.

5. BusHnadueHo XiMI4HUI CKJIa]l Ta MOKa3HUKH SIKOCTI OTPUMAHUX KpioCcyOmMaIinHux
dpakiiii 1 XJ1aJIOHOBUX €KCTPAKTIB.

6. 3anmponOHOBaHO MOJENb KIHETHKM EKCTparyBaHHs, sIKa ONHUCY€E OCOOJIMBOCTI
eKCTPaKIlii 3pIHKEHUMHU XJIaJIOHaMU Ta TMEpPeBIpeHO i1 aJeKBATHICTh HA OTPUMaHUX
€KCTIEPUMEHTAJIbHUX JIAHUX.

7. 3anpONOHOBAHO LUISIXU YJIOCKOHAJIEHHS €KCTPAKLIMHOT YCTAHOBKU 3P1IKEHUMHU
ra3amMu JiJisl 3HUKCHHSI BATPATH PO3YMHHMKA B MPOIIEC] PeKyTeparltii.

8. IlpoBemeHO EKOHOMIYHUN PO3PAXyHOK €(PEKTUBHOCTI Ta  JOIUIBHOCTI
BUKOPHCTAHHS TEXHOJIOTIi EKCTparyBaHHs 3pIDKCHHMMH XJaJ0HAMH Ta MPOBEICHO
BITPOBAKCHHSI OTPUMAaHUX PE3y/IbTaTiB Y BUPOOHHUIITBO Ta HABUAJIBHUI MpoIIeC.

B nepmomy po3aini aucepTaiiifHoi poO0TH MPOBEAECHO MOPIBHSIBHUMN OTJIST IKEPET
JiTEpaTypu MO0 OCHOBHHUX TPAJAMILINHUX 1 Cy4YaCHUX METOJIIB €KCTparyBaHs pOCIMHHOL
CUPOBHMHU OPTaHIYHOTO TOXOJPKEHHS, 3 BHU3HAUEHHSAM iX OCOOJMBOCTEH, mepeBar Ta
HenoikiB. OOrpyHTOBaHO BUOIP XJIaJOHOBOT €KCTPAKIli, IK HAHOUIBII MEPCTIEKTUBHOTO
METONYy BWJIYYEHHS JIMIJAHUX (Qpakmid MOpsSHO-apOMATHYHOI POCIMHHOI CHUPOBUHHU.
BusznaueHo nmepeBaru XJiaJJoHOBOI €KCTPAKIllT — XiMIYHA IHEPTHICTH JI0 €KCTPAroBaHoi OJIii,

NOBHE BUJAJIEHHA PO3UYMHHMKA 13 KIHLIEBOIO MPOIYKTY, 30€peKeHHS KOJIbOPY, apoMary,
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CMaKOBHX BJIACTHBOCTEH, BIJICYTHICTh MIKpPOOi0JIOTTYHOTO 3a0pyaHeHHs. [IpoananizoBano
(13UKO-XIMIUHI Ta TEXHOJOTTYHO-EKOHOMIYH1 XapaKTEPUCTUKHU XJIaJIOHIB, SIK €KCTPAreHTIB
JUISL POCIMHHOI CUPOBHHM. PO3rNIIHYTO NpUHIMNO [Aii Ta KOHCTPYKIIi 1CHYIOUOTO
oOjamHaHHSA U1 €KCTpakuii 3pipkeHuMu  xjagoHamu. OOrpyHTtoBaHo  BHOIp
cyOJIIMAIIHHOTO CYIIIHHS, SK MATOTOBYOTO €TaIy JIJIs IepepOOKH POCIUHHOT CHPOBUHU Ta
KpiocyOmiMaliifHoro (pakiiioHyBaHHsI, IK METOAY €KCTPaKIlii, 1110 J03BOJISE BUIUIATH IIi
[[1JIbOB1 KOMIIOHEHTH 1, TAKAM YMHOM, TOBHICTIO BUKOPUCTOBYBAaTH POCIMHHY CHPOBHHY,
OTPUMYIOYH CYOJIIMOBaHY TBepAy (pakiiito Ta KpiocyOiaiMar — piguHHY (pakiiiio, sKa €
[IHHUM TPOAYKTOM JIJIsl KOCMETUYHOTO, (DapMaIieBTUYHOTO Ta XapyOBOT0 BUPOOHHUIITBA.

Y apyromy po3auii AucepTaiiiHoi poOOTH HABEIECHO 3arajibHy XapaKTEPUCTUKY
00’€KTIB JTOCHIJDKEHHA: TmeTpymka KydepsiBa (Petroselinum crispum), TomiHamOyp
(Helianthus tuberosus), naBp 6aropoanuii (Laurus nobilis L), kmun wopnauii (Nigella sativa
L.), xanenayna nikapceka (Calendula officinalis), amapant (Amaranthus) — iX moXoKeHHs,
OyZoBY Ta rajty3b 3acTocyBaHHsA. ONMCaHO METOAMKH MiATOTOBKH POCIMHHOI CUPOBUHU J10
KOMILIEKCHOI TEpepoOKHu: KplomoJapiOHEHHs, cyOJjiMaliifHe CyIIIHHS 1 iX BIUIMB Ha
nojanbllly ekcrpakuio. OnucaHo METOAUMKY Ta oOJlagHaHHS JUId TPOBEACHHS
€KCIIEPUMEHTAJILHOTO JIOCHIIKEHHS MPOLECIB KpiocyOiMaliitHoro (pakiiioHyBaHHs Ta
eKCTparyBaHHs POCIMHHOI CUPOBHHM 3pIIDKEHUMH XJaJoHamH. PO3IISIHYTO METOAMKH
aHami3y (i3UKO-XIMIYHHUX MOKA3HUKIB XJIAOHOBUX €KCTPAKTIB i CyOIiMOBaHOT TBEPAOL Ta
piauHHOI  (pakuii POCIMHHOI CHPOBMHU 3a JIONIOMOTOK0 Ta3oBOi xpomarorpadii,
cnekTpoOoTOMETPii, aHATI3Yy BMICTY CYXUX PEYOBUH, BUBHAYCHHS YUCIIa apoMarTy.

VY TperboMy po3/iii [ucepTaliiHOl poOOTH €KCIIEPUMEHTATIBHO JOCIIIKEHO MPOLIEC
€KCTparyBaHHs Ha YCTAHOBLI JUIsl €KCTpaKUIi JIMIIHUX (pakuiid 3 O10J0TTYHOI CUPOBUHU
3pIIDKEHUMHU  XJIaZIOHAMH 3 TPUCTYNEHEBOIO KPIOTEHHOI CHCTEMOIO peKymeparlii
po3unHHUKIB. [loKa3aHO BIIMB PEXHUMIB Mpoliecy (TeMIeparypu Ta THCKY) Ha BHXIJ
eKCTpakTy. Bu3HaueHO eHeprisi akTuBallii mpoIecy eKcTpakilii. BuBueHo ckiay mimiaHux
dpaxiiiii B pe3ynbTari, SKoro 0yno ineHTudikoBaHo 011 75% KOMIIOHEHTIB, 110 MICTATHCS
B XJIQJIOHOBHX EKCTPaKTax, MOKa3aHO IO METOJ 3AaTHUW BWJIYYAaTH IIUPOKHH CIEKTP
HEMNOJISIPHUX PEYOBUH. BU3HaueHo unciio apoMaTUYHUX pEYOBUH B eKCTpakTax. [IpoBeneHo

TEOpEeTUYHE JOCHI/DKEHHS Tpouecy  KpiocyOmimanii  pOCIMHHOI CHUPOBHHHM  Ta
4



EKCIIEPUMEHTAJIbHO MIATBEPKEHO IMpale3daTHICTh TEXHOJOrl KpiocyOniMaliiHOTo
dpakiioHyBaHHS I BUIIICHHS (Qpakiiid 3 MoJeKyasipHor Macor g0 300 a.eM. 3
HaATypajabHOI 010J0T1YHOI CUPOBUHU. BH3HAY€HO KOMITIOHEHTHUHN CKJIaJ CyXHX Ta BOJHHUX
¢pakiiiit kpiocyOaimMaTiB.

VY derBepTOoMy PO3AUTl IHUCEpTAIiitHOT POOOTH 3ampOINIOHOBAaHA MOJCIbh KIHETUKHU
EKCTparyBaHHs y BUIJISA[l CUCTEMHU JIBOX 3BUYAWHUX, NU(PEPEHIIAIbHUX DPIBHAHb, fKa
BpaxoBye 3MIHHY KOHIICHTpAIil0 Ha MDK(a3HIll MOBEpXHI CUCTEMH Ta B 00’eMmi
PO3YMHHUKA, II0 € OCOOJMBICTIO TPOIECY €KCTparyBaHHS 3pIKEHMMU Ta3amu 3a
KIHIIEBOTO BIJHOIIEHHS OO0’€MIB €KCTpareHT — cupoBHHA. OTpUMaHO aHATITHYHUN
PO3B’SI30K Yy BUIJIAMA1 PIBHSHHSA KIHETUKH JJISi CEPEIHBOOO’€MHOI YAaCTKU IIJILOBOTO
KOMITOHEHTY B TBepiil Ta piAuHHIN (a3i, ke MICTUTh BHU3HAYAJIbHI MAaCOOOMIHHI YHCIia
noaioHocti ®dypbe, bio, A9 YACTUHKKM CHUPOBUHHU JOBUIBHOI T€OMETPUYHOI (POpMH,
CHIBBIAHOIIEHHS 00’€MIB €KCTPareHT — CHpPOBHHA Ta KOHCTaHTy po3MoAuly ¢a3oBoi
pIBHOBaru. AHAJITUYHO BU3HAYEHO Ta EKCIEPUMEHTAIBHO MIATBEP/KEHO 1CHYBaHHS
ONITUMAJILHOTO PEKUMY EKCTparyBaHHS, sIKUi 3a0e3meuye MakKCUMalbHy TPOAYKTHBHICTD
32 BUXOJIOM IIJILOBOTO KOMIIOHEHTY IIPH MIHIMaJIbHIM BUTpaTi ekcTpareHty. [IpoBeaeHo
MEepeBIpKy  aJeKBAaTHOCTI 3alpONOHOBAHOI MOJENl KIHETUKH €KCTparyBaHHS Ha
EKCIIEpUMEHTAJIFHUX JAaHUX Ta OTPUMAHO BCl BU3HAYaNbHI (PI3UYHI XapaKTEPUCTUKHU
IPOLECY EKCTPaKIii, M0 J03BOJISIE B MOAAJIBUIOMY MPOBOAUTH MOIIYK ONTHUMAaJbHUX
PEXKUMIB TIPOLIECY EKCTPAKIIIT 3pIPKEHUMH Ta3aMH.

VY m’sitomy po3aii aucepTaniitHoi poOOTH HaJaHl TOKa3HUKHU OE3TEKH XJIaJIOHOBUX
€KCTPaKTIB 1 KplocyOJiMaTiB, OTpUMAHUX B PE3yJbTaTi KplocyOmimanii Ta Xj1aJoBOi
ekcTpakiii. [TpoBegeHa oliHKa X OpraHOJIENTUYHUX Ta (PI3UKO-XIMIYHUX BJIACTUBOCTEH.
Omnucano po3po0JieHy TEXHOJIOTTYHY OJIOK-CXEeMY KOMIUIEKCHOT KpiomepepoOKH pOCITMHHOT
CUPOBMHU [l OTpUMaHHs OaraTOKOMIIOHEHTHHUX cyMimieid. HaBegeHo po3paxyHOK
YCTAaHOBKM JUIsI XJIQJIOHOBOI EKCTpPAaKIlli 3 BIPOBAHKEHHSIM a30THOTO YIJIOBIIOBAYa,
HeoOX1IHOT MacH a30Ty JAJIsi TOBHOTO BUTICHEHHs Xs1ajony R406A 3 cuctemu, B pe3ynbTaTi
YOro MiJBUILYEThCS €(PEKTUBHICTh MPOLIECY EKCTPaKLii 1 3HUKYIOThCS €HEpProBUTPATH.
[IpoBeneHO poO3paxyHOK €EKOHOMIYHOI €(EeKTHUBHOCTI Ta MiJATBEPKEHO JOLLIBHICTD

BUKOPHUCTAHHS TEXHOJIOTIT €KCTparyBaHHA 3pIIXKEHUMH XJIaJOHAMU 1 KplocyOmiMaliiHoro
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(dpakiionyBaHHS.

PesynpTaT HaykoBOi POOOTH BUKOPHCTOBYIOTHCS y HAaBYAIBHOMY TIpOIleCi Ha
Kadeapl IHTETPOBAHHHUX EJICKTPOTEXHOJIOTIN Ta EHEePreTHYHOr0 MAIIMHOOY YBaHHSS
JlepxaBHOTO  OIO0TEXHOJIOTIYHOTO  YHIBEPCUTETY JUIA MIATOTOBKA  CTYAEHTIB 31
cremianbHOCTI G4.04 «XonomunapHl Ta KimiMaTuuyHl TexHojorii» (142 «Eneprernune
MaIIMHOOYAYBaHHS») MPU MPOBEACHI MPAKTUYHUX 3aHATTSIX 3 HABYAJIBHOI TUCHUILUIIHU
«306epiranHs  0107OT1YHUX  OO’€KTIB  3a  JIOTIOMOTOK0  HHU3BKHX  TEMIEpaTyp»,
«HuspkoTeMnepaTypHi TEXHOJIOTII» a TaKOX ITiJl Yac BUKOHAHHS KBali(ikamiiHuX pooiT
OaxanaBpiB Ta MaricTpis, IO MiATBEPIKEHO aKTaMU BIIPOBAKEHHS.

Pe3ynpTaTh MpOBEACHMX JOCHIKEHb BIOPOBAaKEHHI y BUPOOHUILTBO HA
Mm'ssiconepepooromy mianpueMctBl TOB «M’sicuuit Llex» Ta mianpueMcTBI 3 BUPOOHUIITBA
MPOMUCTOBOTO XoJoawibHOTro obnagHaHHs TOB «Kyn ®exropi», 1m0 MiATBEPAKEHO
aKTaMH BIPOBAKEHHS Y BUPOOHUIITBO.

KuarouoBi ciaoBa: cyOmimariiiHe CyIIiHHS, KplocyOnmimaliiiine QpakiioHyBaHHS,
XJIaIOHOBA EKCTpakKlis, POCIMHHA CUPOBHHA, (PITOXIMIYHI PEYOBHHH, KpilocyOJimMar,
ONTUMI3AIllS TEXHOJOTIYHUX IIPOIIECiB, O10JOTIYHO aAKTHBHI CIIOJYKH, 3PIJDKCHI rasw,

MOJIEJIIOBaHHS, KIHETHKA IIPOLECY, TEIIOMAaCOOOMIH.



ABSTRACT

Biliy D.V. Advanced technology and expertise in the processing of rosemary by
extraction with diluent gases and cryosublimation fractionation baths. — Qualified scientific
work as a manuscript.

Dissertation for the development of the scientific level of Doctor of Philosophy for
specialty 181 — Kharkiv technologies. — National Biotechnological University, Ministry of
Education and Science of Ukraine, Kharkiv, 2026.

The dissertation is dedicated to a high-level scientific problem — advanced technology
and acquisition of the processing of rose syrup using the methods of sublimation drying and
extraction. We are currently investigating the processes of cryosublimation fractionation
and extraction with liquefied chladones in order to find optimal technological parameters
for removing dry products and extracts enriched in Phytochemical speeches. The freeze-
dried cryo-sublimation fractionation allows for the extraction of the freeze-dried solid
fraction and the cryo-sublimate — a single fraction rich in vitamins, microelements, amino
acids and other molecular complexes and, thus, allows the surface of the rose to be absorbed.

Extraction with liquefied refrigerants is the main stage of cryogenic processing of
milk, the advantages of which are high selectivity, low extraction temperatures, ease of
separation, minimal excess in the extract, chemical inertness, non-flammability and low
toxicity, which makes it possible to extract high-acid products containing phytochemical
compounds present in the cheese. The extracted products after cryopreprocessing can be
used in natural savory and aroma-fixing grub additives, preventive and sanitary
pharmaceutical preparations and perfumery and cosmetic hygienic procedures. recognition
that demonstrates the benefits of the new economic development of the partnership and the
standards of European environmental safety.

The method of further research is the development of advanced technologies and
equipment for the separation of extracts from vegetable oil using the methods of extraction
from liquid gases and cryosublimation fractionation.

To reach the target of the future:

1. The current methods of extracting rosemary milk have been analyzed, their
7



advantages and shortcomings have been identified, the selection of organic rosemary milk
has been selected, which is vicorized in the context of extracts in grub, pharmaceutical and
perfume industry

2. The method of extraction with medium-sized chladones was established, as the
most promising method for the extraction of lipid fractions of spicy-aromatic algae sirovini.

3. The choice of cryosublimation drying is carried out as a preparatory stage for the
processing of rose syrup.

4. Experimental research was carried out on the process of cryosublimation and
extraction of rosemary with redundant chladones.

5. The chemical composition and properties of the extracted cryosublimation fractions
and chladones extracts were determined.

6. A model of extraction kinetics has been established, which describes the features
of extraction with liquid chladones, and its adequacy has been verified based on
experimental data.

7. The ways of improving the extraction installation with liquefied gases have been
introduced to reduce wastage of waste during the recovery process.

8. An economical development of the effectiveness and efficiency of the vicinity of
the technology of extraction with liquid refrigerants has been carried out and the extraction
of the results from the production and initial process has been carried out.

In the first section of the dissertation work, a comprehensive review of the literature
was carried out regarding the main traditional and modern methods of extracting plant
matter from an organic approach, with their special features, the advantages of not enough
The choice of chladone extraction was carried out as the most promising method for the
extraction of lipid fractions of spicy-aromatic rosemary. The advantages of chladone
extraction have been identified - chemical inertness to the extracted oil, outside the source
of the final product, saving color, aroma, savory properties, vulgarity microbiological
contamination. The physico-chemical and technological-economic characteristics of
chladones as extractants for rose syrup have been analyzed. The principle of operation and
design of the basic equipment for extraction with liquid chladone is reviewed. The choice

of sublimation drying, as a preparatory stage for the processing of rosemary syrup, and cryo-
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sublimation fractionation, as an extraction method, which allows you to see The whole
components and, therefore, add vicoristic rosemary, separating the freeze-dried solid
fraction and cryosublimate - the main fraction, which is a valuable product for cosmetic,
pharmaceutical and grub production.

In another section of the dissertation work, a fundamental characteristic of the objects
of research was given: curly parsley (Petroselinum crispum), Jerusalem artichoke
(Helianthus tuberosus), noble laurel (Laurus nobilis L), black laurel (Nigella sativa L.),
calendula medicinal plant (Calendula officinalis), amaranth (Amaranthus) — their likeness,
budovaya and galusa zastosuvannya. Methods for preparing rose milk before complex
processing are described: cryopreduction, freeze-drying and their infusion for further
extraction. A technique is described for carrying out experimental follow-up of the processes
of cryosublimation fractionation and extraction of rosemary with liquid chladones. The
methods for analyzing the physicochemical indicators of chladones extracts and freeze-dried
solid and pure fractions of rosemary using gas chromatography, spectrophotometry, and
analysis together are reviewed. dry speech, depending on the number of aroma.

The third section of the dissertation experimentally investigated the extraction
process at the installation for the extraction of lipid fractions from biologically charged
chladones with a three-stage cryogenic system recovery of retail workers. The flow of
process modes (temperature and pressure) to the extract output is shown. The activation
energy for the extraction process is determined. The storage of lipid fractions was identified
as a result of which 75% of the components contained in chladone extracts were identified,
and it was shown that the method can be used to obtain a wide range of non-polar
compounds. The number of aromatic compounds in the extracts was determined. Theoretical
investigation of the cryosublimation process of rose syrup was carried out and the feasibility
of cryosublimation fractionation technology for the identification of fractions with a
molecular weight of up to 300 amu made from natural biological milk. A component
warehouse of dry and aqueous fractions of cryosublimates has been identified.

In the fourth section of the dissertation, a model of the kinetics of extraction in the
form of a system of two primary, differential levels is proposed, as the concentration

changes on the interphase surface of the system and in the volume of the distributor, which
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IS specific to the process of extraction with rarefied gases for the final ratio of the volumes
of the extractant - the sir. An analytical analysis has been made to show the consistency of
the kinetics for the middle-volume part of the target component in the solid and medium
phase, which is similar to the initial mass transfer numbers. Fourier, Bio, for a particle of
saturation of a fairly geometric shape, the ratio between the volumes of the extractant - the
saturate and the constant of the phase equilibrium. It has been analytically determined and
experimentally confirmed to establish an optimal extraction regime that will ensure
maximum productivity of the target component with minimal waste of the extractant. The
adequacy of the proposed model of extraction kinetics was verified using experimental data
and all the initial physical characteristics of the extraction process were removed, which
allows further search for optimal modes of the process extraction with rarefied gases.

In the fifth section of the dissertation work, data on the safety of chladone extracts
and cryosublimates, removed as a result of cryosublimation and cold extraction, were given.
An assessment of their organoleptic and physical-chemical properties was carried out. A
detailed technological block diagram of the complex cryopreprocessing of rosemary orchard
for the removal of rich component sums is described. The installation for chladone
extraction has been upgraded with the introduction of a nitrogen trap, the necessary mass of
nitrogen for the continuous release of refrigerant R406A from the system, as a result of
which the efficiency of the extraction process is improved and energy consumption is
reduced. The economic efficiency was examined and the validity of the victorious
technology of extraction with liquid chladones and cryosublimation fractionation was
confirmed.

The results of scientific work are being studied in the initial process at the Department
of Integrated Electrical Technology and Energy Machinery of the State Biotechnological
University for the training of students in the specialty G4.04 “Refrigeration” climate
technologies™ (142 "Energy mechanical engineering") when conducting practical exercises
from the primary discipline "Preservation of biological objects using low temperatures™,
"Low temperature technologies" as well as hour of qualification The work of bachelors and
masters is confirmed by certificates of approval.

The results of the investigation into the production of the meat processing plant LLC
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"Meat Workshop" and the production of the industrial refrigeration equipment of the LLC
"Kul Factory", which is confirmed by the acts of inspection at virobnitstvo.

Key words: sublimation drying, cryosublimation fractionation, chladone extraction,
rosehip, phytochemical compounds, cryosublimation, optimization of technological
processes, biologically active reactions, gas amplification, modeling, process kinetics, heat
and mass transfer.
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