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ABSTRACT

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

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

The dissertation is dedicated to a highel scientific probleni advanced technology
and acquisition of the processing of rose syrup using the methods of sublimation drying
extraction. We are currently investigating the processes of drjosiion fractionation
and extraction with liquefiedhladonesn order to find optimal technological parameters
for removing dry products and extracts enriched in Phytochemical speeches. The fre:
dried cryoesublimation fractionation allows for the extraction of the fregded solid
fraction and the crysublimae 1 a single fraction rich in vitamins, microelements, amino
acids and other molecular complexes and, thus, allows the surface of the rose to be absc

Extraction with liquefied refrigerants is the main stage of cryogenic processing
milk, the advantges of which are high selectivity, low extraction temperatures, ease
separation, minimal excess in the extract, chemical inertnesd|amamability and low
toxicity, which makes it possible to extract higbid products containing phytochemical
compoumls present in the cheese. The extracted products after cryopreprocessing ca
used in natural savory and aroiffitang grub additives, preventive and sanitary
pharmaceutical preparations and perfumery and cosmetic hygienic procedures. recogn
that denonstrates the benefits of the new economic development of the partnership and
standards of European environmental safety.

The method of further research is the development of advanced technologies
equipment for the separation of extracts from vaigletoil 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, th
7



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

2. The method of extraction with meditsizedchladonesvas established, as the
most promising method fohe extraction of lipid fractions of spi@romatic algae sirovini.

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

4. Experimental research was carried out on the process of cryosublimation :
extraction of rosemary with redundarttiadones

5. The chemical composition and properties of the extracted cryosublimation fractic
andchladone®xtracts were determined.

6. A model of extraction kinetics has been established, which describestthhedea
of extraction with liquid chladones and its adequacy has been verified based ol
experimental data.

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

8. An economical development of the effectiveness and efficiency of the vicinity
the technology of extraction with liquid refrigerants has been carried out and the extract
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 literatL
was carried out regarding the main traditional and modern methods of extracting pl
matter from an organic approach, with their special features, the advantagéegmdungh
The choice ofchladoneextraction was carried out as the most promising method for th
extraction of lipid fractions of spiegromatic rosemary. The advantagescbfadone
extraction have been identifiedchemical inertness to the extracted ouiside the source
of the final product, saving color, aroma, savory properties, vulgarity microbiologic
contamination. The physiechemical and technologicatonomic characteristics of
chladoness extractants for rose syrup have been analyzed. Tiegbei of operation and
design of the basic equipment for extraction with ligeitadones reviewed. The choice

of sublimation drying, as a preparatory stage for the processing of rosemary syrup, and c
8



sublimation fractionation, as an extraction methwhich allows you to see The whole
components and, therefore, add vicoristic rosemary, separating the-dreszrzesolid
fraction and cryosublimatethe main fraction, which is a valuable product for cosmetic,
pharmaceutical and grub production.

In anoher section of the dissertation work, a fundamental characteristic of the obje
of research was given: curly parsley (Petroselinum crispum), Jerusalem artiche
(Helianthus tuberosus), noble laurel (Laurus nobilis L), black laurel (Nigella sativa L.
cdendula medicinal plant (Calendula officinalis), amaranth (Amaranthtisir likeness,
budovaya and galusa zastosuvannya. Methods for preparing rose milk before com
processing are described: cryopreduction, frekyeng and their infusion for furtme
extraction. A technique is described for carrying out experimental fallpaf the processes
of cryosublimation fractionation and extraction of rosemary with ligghthdones The
methods for analyzing the physicochemical indicatocht#done®xtracs and freezelried
solid and pure fractions of rosemary using gas chromatography, spectrophotometry,
analysis together are reviewed. dry speech, depending on the number of aroma.

The third section of the dissertation experimentally investigated sxttracéon
process at the installation for the extraction of lipid fractions from biologically charge
chladones with a thresgtage cryogenic system recovery of retail workers. The flow o
process modes (temperature and pressure) to the extract outpoivis 3lne activation
energy for the extraction process is determined. The storage of lipid fractions was identi
as a result of which 75% of the components containetlladoneextracts were identified,
and it was shown that the method can be used tairola wide range of nepolar
compounds. The number of aromatic compounds in the extracts was determined. Theore
investigation of the cryosublimation process of rose syrup was carried out and the feasib
of cryosublimation fractionation technolpgor the identification of fractions with a
molecular weight of up to 300 amu made from natural biological milk. A componel
warehouse of dry and aqueous fractions of cryosublimates has been identified.

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

changes on the interphase surface of the system and in the volume of the distributor, w
9



Is specific to the process of extractwith rarefied gases for the final ratio of the volumes
of the extractant the sir. An analytical analysis has been made to show the consistency
the kinetics for the middigolume part of the target component in the solid and mediun
phase, which is sifar to the initial mass transfer numbers. Fourier, Bio, for a particle o
saturation of a fairly geometric shape, the ratio between the volumes of the extrdwtant
saturate and the constant of the phase equilibrium. It has been analytically detemadined
experimentally confirmed to establish an optimal extraction regime that will ensu
maximum productivity of the target component with minimal waste of the extractant. Tl
adequacy of the proposed model of extraction kinetics was verified using expafidsa
and all the initial physical characteristics of the extraction process were removed, wh
allows further search for optimal modes of the process extraction with rarefied gases.

In the fifth section of the dissertation work, data on the safethlaidoneextracts
and cryosublimates, removed as a result of cryosublimation and cold extraction, were gi
An assessment of their organoleptic and physibaimical properties was ceed out. A
detailed technological block diagram of the complex cryopreprocessing of rosemary orch
for the removal of rich component sums is described. The installatiomhiadone
extraction has been upgraded with the introduction of a nitrogen trap, the necessary ma
nitrogen for the continuous release of refrigerant R406A from the system, as a resul
which the efficiency of the extraction process is improved and energyroptisn is
reduced. The economic efficiency was examined and the validity of the victorio
technology of extraction with liquidhladons and cryosublimation fractionation was
confirmed.

The results of scientific work are being studied in the initial @se@t the Department
of Integrated Electrical Technology and Energy Machinery of the State Biotechnologic
University for the training of student
technologies” (142 "Energy mechanical engineering") whedwetimg 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 a
masters is confirmed by certificates of approval.

The results of the investigation into the production of the meat processing plant Ll
10



"Meat Workshop" and the production of the industrial refrigeration equipment of the LL
"Kul Factory", which is confirmed by the acts of inspection at virobnitstvo.

Key words: sublimation drying, cryosublimation fractionatiarhladoneextraction,
rosehip, phytochemical compounds, cryosublimation, optimization of technologic
processes, biologically active reactions, gas amplification, modeling, process kimediics

and mass transfer
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aB' MOB B dz 25,757 25,753
g Ols iz dzj dats dz 26,726 26,721
SO’ BT i o 26,885 26,880
bj o Hj MBS d 28,369 28,365
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1 O¢ " dzyj dzdzv

1 2 2
1JtW sOH" “ dg | 32,065
6-4 Is j -6af3 jids-§ dz i 32,242
d3d Is d o7-( HY j tadajt e
‘dz) ¢ C-TE0e dalH tiois
2 (30
[ G HteBL OkmMmiEz| I 32,348
s tsflslkz dztsdz' H ! 32,921
1 Odz &3 1€ f{dpeas® d | 34,531
| Odg' dzsMd3' dz I 35,584
LitW sOH' * dp |f 37,266
[ ' dzts & fartsls O ! 37,707
[ dzts dzf dptpa® s © | ! 37,829
1 (s dze § Sy dz)| 42058 !
OHdY ' Capdztsisd
[CIsOHj COds | 43,571

s O0Cdd3 yd dzts a3, LO dedL' Clsj B j teOlskztcdzsts’
o ddzzyoOlsd hMdtesCd2 M jSCilstc dzj § tsdiyjtdipder Is 5§
sjtef jdats’ H" 8, Y dtodedms S dMmdztsls) L dzZOototso SGt

l " Hftseo '  Hdes Hts IsOBdzdy' , @ thdtse dzd &3 € tsct
sO¢" to J Uadizeds:dz, 1 SO BRW j dz, MOB ' dzj dz, Hj G |
CdMmdzsls ©, dz' detsdzj 9 O d Mg ik®ls B,0 dr'tcdts dizjj dztsl g @zls
& MswiB2, 2684 tedfm. 3.5) [175].

o Ap ¢

CH,

1,8-cineole Camphene sabinene dehydrosaussurea lacton
CH>—(CH2)14—COOH CH3—{CH2)+—CH=CH—CH2>—CH=CH—(CHz)>—COOH
palmitinic acid linoleic acid
CH3>—CH2z—CH=CH—CH2>—CH=CH— CH>—CH=CH—{CH2)>—COO0OH

linolenic acid
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tdmMizdes¢ 3. 5. m' &3 ydzO MstczSIsktc O tsMmdzt
ZzOos tctso s s dzd Mils ©

MicsBOIssEetcOW " ydz HtsMdz Hy jdedav jJ S MistcOC Is
AcEt MCOH 259 &Y Yded B4 @Y 5 dzt¥6, H oy d té d&93 %, d f
O B3O dydz iOzE®R] o%,HiZO L2 Ddzds (tedf. 3. 6)
dzj " Hj dzsdW ' Cso Otizef o tcd Ysd Fte MisDdel Oc Odz! dats’
Y tsdzkz € .

| Hdded 3 fted HMIsOoded Ctsdz " HjdzlsdW ' € ts9 Odzd
B teyjdz. uSC ZOH dEBsdsydSda ydds Bsdsljtcl | d
ZO2odhdds od Mistsds 1, 21 % B bz offdxs delet€dzjHdis d3' wdigh
COBW jdz 'L ok Mlssds 7,77 %. | Hdddd ] Hi
o3 Mistsds 2,84 %. r[jfwik' MysdkezS fdoasteHdylk
Bdd MjmCo ' lsjtefjdOdBd. wn LOCOd dd2 o ds f

Jurepneru )
MonoTepneHn 284 % CeckBiTepnieHn

19.33% 2.9%

- JKupHi xucIOTH

HeiperTudikoBani 7939

cmoayku 25.75%

TepmeHOBi

Anxarsm 0,22% xKemmu28.44%

ApoMaTuaHi
ByryieBogHi 0,.53%

TepneHOBi cnEpTH

; : y " 0
TepneHoBi Tepmenosi -TepmeHosi 6.92 %

xeToHu 0,15% " edipm1,48% JIaKTOHU3.51%
{ iz 66" b dzdn S d&zOfm' o My sdkS o
ZzOo tctso s s dzd Mils ©

Il " HBedRts, s Cdmdzgj oz Mdz MfsdzESCd d&GOs Is!
dz' 3 dBsdeslsjtetf jded [ 291] . U n dZOH dzts o 5Bz
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Sdmdel o 3 Mded -~ IsJ iy dasofdfd hlf ds.zz&O IsSdgdl, J
C'dz €' Mlsy wCda MlsOdzsodls! 40,5% o' H L OG
ZzOo tctsotse s  dzd Mis O, tsilstcd d30 dzd 2 n ZOH sdzts 9 B¢
f ¢ 0L Odzd tcjLEzdz IsOIsd ~nlotsBOIs 56 ¢ OWIS jueitsjcdst
My sz Odzd BBz BdzHdE O C O’ BW ' dzj detsSC M d H
ftcJ HMIsOo dzj dz' Isite jedsO L cOiAAEiddgd] © dzOC Is 5 dz,
Isd toff § dzts o d B BSjotiz’ tdza ylg IsPR dz* W@y j SOl BRzdzd
JMis'jo, TwRjdsdf dzm O e mdgls Qo dzed Ctsd3 ftetsMmisdnrm J V
nzZstcHdW Issted3j sOdzso d2 J CMistcOL G lssdglsif®B ' dz
[ SMistcOCIs o3 Misde dzi L dkOydzz ¢ ' dz@ €' fls-hd dded
(0, 42%)-1483tdaB@L {1 %) . | Hdddd ftjHmlsOs dad ¢
[175].

l Oy dzd & d o3 C sd3f sdzj dzls O dzd d $MstcOC sk B
ftcj HMIsOoadzj ded?2 HOdzr BB sddesetss (2, 38%), dz
CdMmdztsls Odzd .

rdzv §° HisejtoHy jdede" ff Jjtc@lep€daBdetsfiglz |
Bzdzs ftetso jHjdes § Stc' odew dgdg? Blsted BOdesEts n
9 ' Hsd3dddd L dz' IsjtcOllkztcdzdr HY jtoj dz H Odzad d&3d
Hsy' dz deddz, tM¢ ' dz2 €d 1" dzo €d JSEMlsteOC Y2 &g
fotc’ adg"dzO L jJCMlsteOCyY' '8 L' HY jdddzd =~ dzO+

Mm°d3 ydzd?2 fHsW " dz n ZOHtdso se s | CMistcO
ftotsW ' dzxj COPWCOCIskz [ 292]. Il dwe dzj dats, h ts
J SMstcOec o Odz R dzstcHdW Iststodzj IsOdaetsidp 2 91§ @z¢ dz'Od
CdMmdzslsd. |1 Btsn LtOLCOr BERZdAt -9ddzgpe il dzte
Isj toff-4-zgads | tof ' dgjAs2HER &z AKD Y j IsOls, B tstcdz' -da@yddse
i34 Isd dzj dzj-% Q tdatsteidy - gagiztizagCliw,  daj dz, M OWs'lzddg cesstian) c
JoHJMABIsdz, HJjG HieBLOLEZtt] O dzOCIstsdz, jtcj dBOC
9 ndZOHBdsotsdlz jSCMistcOC oy d dyj jstel o O AR fftdHicto
T d3d Is d dzdz' adissjdag Ojlsdz’ dzOy J IsOls, dz2' Otstsdz, d3j Isd
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ltotso j IOLdety I Ste” o dgv dz? dgd2 OdzOdz' L R ' d3' yd
CMstcOC sz dZzOostwtsoasets dzdmlsO L jSEMsteOC Istsd
292] . Jldweddzsmqw, hts o tBBBA LKGLOLSCOR ' H,
ZOHtBdso sz | CMEC®@BIs %, Mils O dglofifflotec OF Is * s |
SHWYdtss T HOF . 29 MftsdkzzS Mjdj Sisdo des
qtedze CdMmdzslsd. wffitdzzESss L BOC id 3O daff e
Codgh Hsdg dalzs y' @ MisdzzCd B IztdAado tic’" L itafl fize d dzvy
dz' dzOdadsgjdis '] dz2' dzOyJj IsOIls [ 1757 .

sOCdd3 yddesds, R &ZzOHBdz LHOIdzd?2 JjSMistcOckl
dzj f sdzWw tcdzed =  toj ytsoddz ( Bsdeslsj toff j dzd, fnd MG
[ Istcd dizO dz' tojL zdz sOIsd Mo  HIROIE |, d3' Yy tets iz
nZstcHdW Isstedzj sOdegso d2 JCMistcOC s dzOo tetso BE s
sjrdesdztse wWa wWC 3OSt O, Ctdmjtcoky yo IsO

3.2.2. 1dL dzOyd dzdzv o o3' Misd’ wdzts d3B s e (ol &
2 L H' d2'dOydts ayff Mfdzs Otesd@3OIskz Hdzv J ¢ Mist
n ZOH B dztse s j CMistcOC W' ‘REdzOs G dziz® dztsijiz$ fij 1€ tdn@sldcko.
B Misdls: Mw dzdL SO Isjtef jdz' o IsO -0 tf theiz® dztf y dzdzr
BJ B3O Y] dalz, akzl§ & Geglagellz, o , d-3COpvjjddidz,, HEQBH " degdc
allsjtof " dgj sdzz, jocdjdesdzz. [Hdg ‘8 L ¢ dzt €' f
tcj ysoddz, hH s dzOHOE Is! Mdeseaddz IsO " Otcytso o
OtesdBOIEZ. 10 toj L keds IHOHSAAZAH yf jtalidaw] Ho jfripistd dzts o dz
J SMstcOCIsk dzOsttsoasets dzd lsw yJ 2 .90 C1@0L0dzdcS

l " Hftseo '  Hdzs Hts BfkBdz CStsoOdedrn HOdzdrR [ -
(udmdzs Ot BOHE ) tcb ty s>t H [{OHdsE © Misc OB,
ZzOos tetsotsets dzd s L O LodyO2dedr Isj B j tcOlslz t
NaS,0s/ 1 00 G . s OCdd3 yd dzts a3, L Ofmils sz o Odzdz
n ZOHSsdzso sets o ddzzyj dzdzgvy HO' L d3sG lz 5 ISlcte @RE'L
OtesBOIdyudedn MytsdkzS fjtjodhk: yYyj2 §S0OLC
ftesyj MOk, "t o HBERZO OB IS! MW ftod § dz¢ Mse d
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jSMseOC sk &Oostcotsets ddflsy dOs'ls! bk o
o diesBdzd ylsp s &dijd dzffe: ~* Sdz 2 OwtskOk, Odj
sflsdd Lk Ijodsdkse yd' OmfjClkd 2t8et od§

323.sdzs yse' tjLbd Ok §te' oddz dzgse s
L OMlstsikzo Odzdz? 50O { t5 H@ER'H SIS o HOXs fij &' iHsM SO D5 of
hJesCd2 MYy jChkte B' Sdkse' yds OSCkdo dpd kS &' s
ydted Sdmdslsd, kjtfjds Hd, hHts tsedls!
seOHdY' 2ddBd &BjssHOBd. | dMsS0 € sday,j dzlste
oddzvsCtsod2 QiistiediOIld 5j StifistsOlzd o 5 o Oy dzd o 5 H -
LOMistsko Odz . [HdZOS - OHBdsSs O jSMlstcOCy"
HsLotsdzw* lsted B30d Stdyj dzestetse Odz O W™
tetsL yddzded & ° o .

| fte' odzW dzde L Czw Us O 4§ CRteds@He dztsodan Isj §
bdz SO &7 tjLbkd sOd, Ctde' dzs yd fjtje
dzj f sczv tedzd i3 MY 5dzkz € O R] .

] tjLbkd kOl' ftsojHjddr HGMd HYjd o
jSMsOCls &Os ko Bt il DS & M | GZOS" €
yqdeds Cdmaslksd, &tdskjtfjdsd], Hjncs ks
Hdlsjtef jded, MiMCo ' sjtef j desdzd, ™MS &OHDZ jW°

1G ' Hdzs L tSlted d3Odzddzd toj L zdz! IsOISOBd, o d3
fdtejodh Ao Qlo,ytSdfg.oizlz ¥ yd 3 MS dzOH ts sydidgel)d DdBI% d «
COdYUE @, 65%, @B 8®Pz dz' dzts dzp das 0266 9E d frifcBsols C
C d f)dz8 IsZB8%, 6 Is -6z dsly IsBfddg Is d dr-(Hjtedmjfdz’ dz) cq 'S HOS
Bj dzL Wt @BdB) 2, 73 %, df fyzEiP@0od,ad © dzd d2 , 0 9-%,
' ddjlz 89 %, dzowsl, SO, ' ‘GHA BEQZISE®ISC 5o 5 B Iz dzfs
f' wis! dzgj ofmsOdztse dzj ded 7 M sz &, y OAPBY% [2B1]Y S C

sOSdds yddetsds o S tstedfls Odzdzy ¢'d20 Hfsteasdy o f§ dz
we sl MBOCsoadr ' Otsd®Olsdydzds HEGB OO E
wqdedds Sdfdzsls HBLotsddls! f ' Hodhdlkd B' B¢
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-

Oflstskze Odzdz? jSCMistcOCls' @ LBOEOY dzd R B
OteBafyy's s edw ' fMlsotte) dedz §t6j § OtcOls' o L
o ZOMIsdo sMlsw &g, L Oo H wiidizj dscfifipts ¢ ®Bbs aOdy! figis(lrs
MlsOB' d desfls’ tltedBOddE jCMsteOSlk' & bk &
fOCIdydets’ y' dgdetsils' .

==

33 MY jted 3] dzlsOdz' dz HEsMdz' HY § dedzy f tetsYyj |

3.3.1. vittejlsdydz0 dsHjdz ] Bk OW
Hisfdz' Hdzd € d d €Mt j tod d&3j dzls Odz! dzts L Ofo " H Y
Cte' sk dz' BBOY" 2 dese s tetsL H ' dz dzdzV (W tOasCda) ‘e
odH"  dwilsd WttOCyYy' ' L dBsdzj Ckdzvtcdets® BOMEsE
ftodtetsHdzs’ B tsdztse ' ydets' Mdtetseadded. |t5Stej &3
otsHdzdr WEOCyY"' 2, SHjtOdedr hdwatsdz Mkzs d
IstctsW dzH  tc fis'OC txz' COSBON Cd, O kOCtY WttOe di3j o
9 Otclsts "  HL dZOYydlsd, s SfdMOdO ttsBtslsO dzj
BsHj dz' wed?2 Bd HBLoatdzdes fttscddesL o Olsd
stc @ Cltsds'j B3 ¢ lsdPisztc O e .

Il Hfdgts, Hsdzs o dzZO B IsO HOdzsets HtsMdz' HY
LOMOH H&v sfdhk fesyjmkz Ct' shkzed &EOyY' 2
f'HRatsHE B 6BtOdd {fteOys [294], Hj Hdzw
mMieh ' dzdzv o d ¢ tsted fls ts oz ad@joldivy ddsis2dz j o Lzl Hie. dzts

[MEC dz €d bjrdsdtsec' v Cto' sz dz' BOY"' 2 dzts
2ZO ¢ fslsjL', s eOLts9a O Mk P, wWCO Elots
et MCEOHdE CodBfisLdy' ¥ dsdjCkd ' L dsc
9 ISOd3" ded, 3 dzj cOdz' dg' CdBYtsdzj dzlsd, WicOG d3,
Iss HddOR SO0 L i3 dd wW¢ Isj B jtcOkztcdzse s t6j
COBjte', itsoddedzO Blzlsd L Odzj ydetss o' H Mt jCI
Mk dz' 3@ Ay decstelrj Cdz. 1l tedfkzfmisddists, hts Offst
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fJodedrm c¢cUBIsjdzy 2dzdrn §ftdzvnre, C 5y dzd L W
odL dz20OyoO‘ Is' Mw o HYftse Hddd fdltsdkdd f sisj d
o' dz' dets’ obdzsed R OtOCLEPBGL Bt K fg® dzg datz tz) t5¢
"L ¢cMmEzrdd SOt OMmMtsdie dBOIsjte' Odzz [ 295] .

[ 4, o' dz' dz Btsdzj Czdzd o tsdzitsc d, fjtcjs
Hi Bsdemistclzs Is! cBiotslzdz e € Isjfdzsead?2 tolr
[2dzh Isj 2 dzO, €' dz Co dpfdets Cfjdifilzy ‘I difovs df jH % 2L

O
1

KT, (3.2)

HKif il 2d0 1 sd ykOdo,

TilbjtogsHddzOdB YdzO® 5| B j OO,

Kibi tekndzdoe ' fls! ssdzj Skdd, his odL dOY
hodHC' figll’ W j dzdzy Btsdzj Skdzd O fted S dzOH j dat
LOCOdsd, LOdZjyxdlk! o' H foshscesodh SEEEF

t " odawdadzw (3. 2) Bzdzs odeojHjdets ¢dzr B o
Besdzj SEdvtcdzO MdMmisj B0 §jtciskza® bk Mmlsodgw |
Pssotsé, Ctsdd 90k OFw='Diwlb i dis’ fdddr @y
oL IsOh 50 OdzO o f jodesdBz Y slsjdgy’ 2 desdzz o tsdz
tsels', djGBR'Hd 2 H&' (SHEZOdEY o' HYT
Mods' YjtEss, RNOwLOCIlkjtdL k' iy he lsfsidsd 0 H
B dzj € k& dzlz .

T thkdlskzy ydfy! dzO to' 9 dg¥ dzdz' H dzw 9 O’ O
fdted 3" M j dedz Bsdzj Szdz o9 Edkiseo Of HJ OB Y
odh jsfdmMOdscts f sy dgtzc € ©ff T g 'dts dgds O dadz”
[294] Bhkdts tltdBOds &ONskYy dkz ¥itkkdkz
fslsjdgy’ 2dzese s BOt' ‘ tolz:
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D = b(KT - u), (3.3)

¢ dzOdz" L 28 yd GltcddzdOdzed?2 odteOL, sy dz0 L
folsjdzy’ 2des’'u=9aL®) BEBLBRBZELZO (3. 3) fjtojlsot
BOC M BBOdz! dzgd?2 Cts4W' y' ' dzls EgizEd3OY" 9" A Y B
osHd. 1t & to° Lddyddedz? ¢ Otey' Odz' des@Ets Isq
LtesMisO* fslsjdzy Oz oL O d3tsH "'’ B' sdiisdzj C Iz
Isj B J tkBlstu@sn) SJW' y DdEsOHdlteelstse L ) 5OF d
Mz d BOY' W fjodedl WwOSyYy 2 L j dasie)c.' ‘s dzw ¢
hsB fBHBRZOISd vyj?2 BOt' ‘'tc Istej BO OBt L dzd
kj B jcOlktc B'  Ckk hts Meked Bz s Mw.
Ctc' sMmikze dds BFOHPOQ destsdzlzo Odzdz? B 5dBOIj o' Odz' o .

[ d, e’ odgWdzdzv (3. 3) ‘ ftcdH Olsdzd d3 H d
OdzOdz' L 2 SO BBYdMmdzj dedzv Isj mdetsdzse ™ ydzd = ff Ot
B' sdidOIsjtc" Odz" @ [ 295] .

332.t jLEdz sOIsd HtMdz' HY j dadzv' .” § € Wi i i d &34
Hisfdz' HY j dzdaw ftctseo sH d dzd iy W L odCtstcd Mmis Odad:
sMdzOh j 20 Isted ¢ OME OH dztse dzd L ' Ctslsj BB J tcOIs kzted
L3 dzad f OtcOdRBjIstc' &9 Hftotsyjmkz Cto' smkzedz BBOY"

v OB dzd yvw 3.
1 OOd3d stcd sy Mk Cto' smkze dz' GZOY

vj & j ©OIs v &Y j ©OIs sdmS, 1 vyOm Cw smks d
s5B6' Clkz, sB6' Clsk,
1 2 3 4
-20 253 85 2
-20 253 90 4
-20 253 95 6
20 253 95 8
15 258 100 10
10 263 120 12
5 268 125 14
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1l totsH 59 ) j dadew

1 3 4

0 273 85 16
5 278 90 18
15 288 95 20
25 298 95 21
35 308 100 22
42 315 120 24
45 318 125 26

LBOW' € L Bgikfdge®Obsicd o' H Istedo Odsfmls' ¢
3.7) §8COLE, hts LO ddL'CSdn Ij&BfjteOkts
ftes Isj, hts &z H kB LOBSEEYjdsBz tB' ‘ ¢l

wWoLk, h ts

t dimkz dats €

{ HdzOC

L

40

30

TemnepaTypa (°C)

—10 1

—20 4

20

10 A

C

C ysodds.OMy jSssds ke d EOy

3aNleXHiCTb TeMnepaTypw Bid Yacy

A

T T
10 15
Yac cybniMauii (roouHM)

LEOY " ¢
yd ¢ dzkz

T
20

T
25

L Odzj 3 dzsfyls

s 37 4 !

f " Hodh jdedgv a3 Isj O3tf j cOlszted f tofs
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L dzOydes L tetsmilsO’ . AJ Yo' wLOdzs L Isdds, h
9 dH Odzj dedgv hotts detded " d &ZzOfMw L dBBOIjte' Odzlz. 1 to
dzj GOIsdodzs o dzd dzzlsd dzO L BJted )y J dedzgv Isj ted3ts
WHJ Odz! dzgd?2 BOdZOdzp & ¥ yYyoOmsdz wet sy f
sj B jtcOBBicHEE WAC, ot g v Rlsektz’ Oy~ 9 HBE
yofn, O O0OCIsdoe dz tej ysoddzd L Odzdh O Is+ w9
JWidShkdodets®™ MmMeEedz' BOY' ~ L & dz2' 3ZOdzr degd 3 o
odBdtcOlsd H' OfOL-B@ BF®KEDACOLU® tog d#ddz'd  dsdfdhs

l tjLbkzd Ok JjJi¢Mfjtedd3j dzlskz tslsted 3O0Odzd Is
3,6 C' dzsctcOBO Mkzatset fftesh Ciz.

333. tdLEkdz IsOIs(d My jClstesW slstsdzj stcd Yydetsc s
Ctc' smkze dg'dsOlsketsmdz" H Y J dzda” otafjSL tAcy fidsGde z i) @ &z
mMEh " dzdzy L WteOCy' tsdzlzo Odzdz? Istsff ' dzOdZB ztclz. |
dz. v Mk dz" BOY'  2dz 2 C O34 t6° zdh de mMw Mk~
fsHOdz hs' BB Sd OBt jJCMtcOCyYy" * .6 [c@MQ
WieOCy' v, BSHJjtyO0dz0 9 dzOMmdz' HEsEC Cto' size dz' d3
ftotsL stets® to' HJdetss f sL B O dzj dzts & LOf ORIz
tesL Mdf yomisd?2 B' dzd? Y stesh ¢ BjL GCtokzHBE,
Istsf " dzZ@ 3B Izt

[ dIstst HtsMdz' HY Jj dzdzv BRdzts o MisOdztse dzj dzdzv

to' Hddedz' 2 WteOCyYy' " . [JjbtsHdSCO odL dzOyj dzdz™
Csdzyj delstetso Odesegts totsL yddzsz M teyOdets’ ¢ d f dzt
C'deyjodds fuchmdt Sictez CssL O. l dz2Ofmdz' His¢ if

(Ldzj otsHdgj dzdz? ) Elotstes ' Is! Muws ¢ fipkickg Sz OadaiHEz
LOL 2Oy 20 toj ysoaddzO o fJtedmbkzlsdzsmlis' " toy
Wisted3ze yd MYtsdzSlkz dOmduj g2 s @ s dath € s
HiS OBmMtsteB Yy' Mo " IsdzO { tod Hise ) d dzg' ~odd
My j CtcW slstsd3j Istcd Y dEcijg283Bd dBB' tc¥ o O dzdzw
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D 1.2

0.8 “
0.6

0.4
2 :;f \&:q
0 1
350 450 550 650

t dfMkzdesS 3.8. uwfjSltcd ¢ dddzOdd § ot
sqBsdsd b fdd dsS dhatsestzd ] 6 H 56 db * ° dalt &
' HddzdzO WL OCY' v lted BOdRO Cte' sMke d BOY' 2

fjLkd OId €' d C' Mdtscdsc g d is@O | jdzlzdl dalr &3
LcOLSOF d&Oo jHjds k lsOBdz. 3.6 [283].

v OB dzd yw
l B Mls otsdztced IO ' dzgzdz' dgz & HtsMmdz' HY ¢
I &8 Ml * dzkz
1 ©8OL 5€ I &8 Mis otsd I &g Mis “deb f jtoj teOR Iz dzS
tc] ytse d dzlz

o g2 bks{f ' (
sl cu it >E2 9,7£0,5 39,3

HEW@OC Y W (|4,0t01 54,3+ 1,6 56,6
* M BOLded2 od3 Mis * dzRdz* dglso S § BE Ob e § 15 ¢

] " HiSo Hdzs HEs HBflskfdds o IsjtcOlskitdd?n
s B j cOkie YyOMBEBEeo O ) Mk Cy' v (k2 dlzo C
blsotsts ' 5! MW YikSlsL O.
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1OV CMso Odes, Nts Ctsdzyj deste Oy v o lkzcdzj o 5H

0,124RK0,004 ¢/ dz. 10 § Hipk®a' y' ‘" ' d¥ st
Cdez df 2z (3° Misdemw o BRkdz BOR It d&zOdRB k2t O,
f Otctss . utsBlsts MOd3] \ ¥ C'dz €' Mls! " odglkz dzt
Cte' smezpdz' BOY' 2dzj WicOCy' Bdzizo Odzdzv . s tc' 3

hts Mk dz BOY' 2 dzj JWigACUsyf oizdlatle Qudddry o dzts o dz¥ o C
Cjuysoddsz A MmMitsdkzSd &sybkls! Bklsd o' H' Bt
Hj Mk dz' B3Ot 9, O ftsls' d3g tetsL H' dzj dz' dz0 W
(S Jtod d3j dzals Odz! dets " HIse j toH A dalsy I & Q detlsate dig
WtcOCy"' "’ L dzj sSB R ' Hdats® Ctsdeyj dzlstcOy*' * & "oz
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o' odztso O) des Kdgy L 2@ dzdzy ¥ yd JteOo " yoOMmlisd dzd
L dzOyJ dedz? yOMmlsSd y' dz@ soats’ tgpytso ddzd dzO &'

i t i1
t
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jSMsteOCy'® bk &Ombkzyf ds®kz o dcdwH:"
—® Qitod ® h (4.18)
Hj Q0 —2 (4.19)

Hjki €' dzjIsdyded? StjWlcy' ‘dals jSMlswoOCy'
Bin=bR/Dersi BOME&B &5 dzdzj ydmdzs 1 ' 6.

t " hjdedzy HOWjtejdzy' Odz desEts o' o dyO)edzy B3O’
oMy dzd2 o d ¢ dzv H

® p @ {Q Y ® h (4.20)

H Fom=Deel/RAT BOM e 5 dadzj ydfMeczs Al * .

i o dpvalz®0) ( Y dmk’ S djkdSk jSMktOckes
C'daj sdC O y' dz't sotsets St sdej dzelslz o totsL yd dac

oot
®w ctp Q T

¢

(4.21)

HJe= (17 Xgeq) T t6° 9 dzs59 O d20O yYyOMlsC O y' dzr so5°
Csi W' y' ' dzls o ddzlzyJ dedzv .

1 Oflskfddds StesCtsd kjBO otcOIkoOkd L
y' &z s’ wfEddEdiClz o' v M oo ' Hdash j dzdaw
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tc' o dzso Oy dzsd3ge MIsOdz' Yy ' dz' s9 0 B yso dqdzO s
9 fwMmls' 2 dzsdsz o " wihdzsdedgidzdal dzW A'jH joOda'deled » Md
Isj B j eOlskzted ftedtesHd toj ytse ddzd, O Hdzw
M 99 Hdatsh jdgdg?" WOL. | ' HJjOdz desd3z o dtf OH S

[ —— ¢ &8 0o (4.22)

Hiy-CsdzemlsOdzls© tesL fsH dzz L O W OL sats’ o'
tetsL yd dzdzd € .
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[ dzv  daj " HJ Odz' aigdded ff{dg® j ‘a3 "y
w OL

ZdzC y' " ¥ 51
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it SLORE i Lo' WL tsC Ctsj W' y' ‘daigls §Q daaf dzbs)
kO ko jteHts WOL, Wtk sa)ydaoddo
FtcORkzo Odzdz" di5 (4. 22) &BO‘ dists

c v 't g (4.24)

19' HEd GMsOltyds tSlteddkz' s Hdv Stj ¥’

c —Lg (4.25)
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Hpiudmas jSMseOSy' 2ddr yds dz' o

] €OR k" d&sts, hts o jSCMmijteddsjdals’ odds tes * I
Yy' dz' sosets (i sdzj dzlskz, IstsBlsts o' Hdzsh j dzdgw
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d SMstcOGlzo Odzdz? L' HY Jddd3d G OL O3, & sdEff s
ST deydoddz, O Ctsdayd delstcOy' v 2O 5o j ton dz
LB ' dz hk' ! mMw. (¢ BRdAt LOLdAdOyjds odhj,
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listej s, tof adgwdzdgw (4. 27) tslsted dzOdzts H dzv
hts otcONtoOdts CHjJls®' ‘NAOR Is§ t6tzdsds toRLi '
"' Hdatsh jdgdz" ds B O ik yOMlsddzC d Hts  dzsh °
tc' odaW dzgdzv, BtS' ' Mdalzf 5] ¢ dzswlg da] G3Odz' OB H Az
OBts " de"ts' HtwOQoaddz des’ G jtsdj Isted ydets® W tstecdic

ltetsOdzOdz' L 2 s ¢ tc Odzed Yy dz' odf OHSd ¢ daj
LOdzj ydets ©' H ke Ltsods hde s BBifps)d
$ ' dad sd ydaq? kglss@ezf y s IsT dzr € o' H BOMBYJ
JWiCldodesets € t5j Womyg DerltBB)EZ, H IRV @ OC Is j tddzts @ 15
RIsO CtsjW' y'y' dzskz W stedid

N

—~
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1 0O BBikd)AIC " dzj sdyded?2 StjW' y' ‘dgls LB dz b
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f Hlo jteHy k' OHjSoOkd Mis? GO otk il OuEmBS
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Hy ©9 jHJdzts qtdez@lﬂthdzde: (4. 30
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B deslstsdzdzs L BSUpISO] dzdgv d5 S sdeMis Odzlsd L f S5H
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f YOS sotsdkk od Misk ' dz'CsodsD dzdisj w/tete@fudicdiz' o
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tcsSLftSH' &z SO @' HIeSBSHEZEZY. Aj L dOYO'y,
kttjB O dOKOECOISdM' LB d "o Olsd dsEDEHE ©IE'L
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CEif sdzj desz MC ZOHO' 95% o' H KOS MdEOd d
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99 % L dzOyj decky@=H 8tc'69 dz*@ yj BL dzOYyO‘ IsieEd ddz'ah®
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ltetsOdzOdz' L' dss oaf dzdo yYydmdzO 1" s dzO O
ojdzd S dr WBigMywrz IBOE,MHd BOdz dzO Istedo Odz' fipls+ j
9  H dBOMtsy jtoj daj MJ dedzw Hetsdste j €] ¥ ° W Oudlzls 2( Js
it stc’ "RAYPMIsdaizglsSL @dzj ydIls! ©°' H G HtetsdzsH

t -—(fed B (4.32)
vstsBlsts L d3j dz' d Istftc sloytg diplzO dzf Mfisls tc OC y* - d3ts )

FnOtOCIsjtodesets totsL a3 ok YOMisddesS, tME" dz@ €«

Yyjteélkz L Odzjydls! 9" H oadHE MmMdwtse dded tctsL

LB dz hs yd Isj &k j tcOkztckz, hetizoddjdzdayts y ‘tedz'Hdpty
Bs MOd3j dzedL' CO Ibjdkf jtcOlkztc® ftesyj Mz HBL e

1 0 BOdzd 7 Buking, &z 3O CEnd B3O dz! dz® Isted o Odz' fMls
w¢e 9'H dGOMY jtoj dzj My dedzy E Ise j teH ' YdMERp, , (
IsOC sy ¢ ' Hitdfstagfs HIzelZY dz! h | dzdds tc o) Qe Ugllstzd 4 € M s t
LB ' dz2 hzo Olsd m* .

o —L(fed 0B (4.33)
K j sL dzZ0yo’ , hts L O fe60Oddn  d3ts o S
fted Bgzmsoe s° ydeSkzdvy' tetsL yd dzded ¢ ©) B OY G

sBO6' &3 o JiCimbisOs § dab, O dzj Istej BO 9otcOn To Iz

Ldgj dzh s ls/ odr'" H Yy &2 G430®@) ysoddzd L G" HC

l L d20yddiis of dzde tejdd3" © JEMistcOGlzo Odzdz
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BOdzdr vydmjdz Akzte! ' . [ 2 mdats, wChts oLWwWIsd
f s5yOls Yisaizd 2zls Fopp@iz dfO° dss Hdzw B J L totsL o3 todets’

—r - —03—= (4.34)

CS odfddoO® L (4.34) =P o jLded Sddmh j qafiz
jCMsteOcjdzsO/ uis' dgdels’s JlzfyOlsStsolz hoadH G fl
Biy' . yEssl, It BOCMJKBOL dZO@ heodHSC " fls:
fsmis' 2dese s L dzOyj deagy ¢ € Njits HipdEl)az@zs h<ds/ph Hzj &
BOC fd BOdz' dz@ h o dHC ' flst jCMlseOCY" " BEHJ
vtsBlsts disy dzde s ° fmdalz o Odzdz” s Isd 3O dz! dzd n t
jCMisteOCE zo Odzdzw .

[ dzw odw e dzj dzda¥ sO¢C ts@ s stflsd 3Odz dets@ s
ftesHEZS IS o dz' Mjse Misfc®E T ) BEzdzr L O 266t Oy
odL dzZOYyoO' s mw " odaWdzdz" a3 (4. 31). A¥ HoBHLE
y' &zt sets’ tjuyseoddzd dzO o HytsSeo' Hdzd?2 f tetsdy >

~ 0 839% J%e) :0
g o > ™ pR—OI- O o 0) S (4.35)
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Hi iftesHECkdodz Mis! fecyPhBS OC figls tzOBey s
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19" HEd Bbtod®lz® @3 sflsd zZOdz' dzj L dzOy 4 dzc
mMd ctse d dzO

. — (4.37)

Hiopt-BY Isd 3O dz! dgj L dzOyj dade” o ° H-liptf o s dedetlzd s B
HsfweO' Is! MW BOSHddEkd fsHbESIsde desls ' .
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CS odfdzdo O L tdf. 4.1 tflsddiOd dzj L d
CodzisOdelsd W OL s @ RBEMBEASEOdGESEs yd O 1
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Yyjteeck ktejBO odL dOydlsd L j S iyt Pied di3j dzls O dzt ¢

132



] HisOodkts fldkOd daj MY " o-dn'dHedzd N fatkdzy
' odgvdzdz" (4.35) kO wltedik' s tflsdE0d d
i CMstcOdkzo Odzdz”

- ™ p R > ”v — (4.38)

H - BOC M BOd dzs sy dzdo © §tesHESIsdo dz

J opt-

CC odHdss L e BOdsets to' o dzgv dzdz? 5§ Is d ds
L' LB dhjdedey 5 Ydo) 2@ sV OF 1@ sk dsts alkd ¢ Bid
WC i Hist' o dz

BinmY D~ WpR — (4.39)

[ Ud 9 dH dzts, hts L dzOyg dedzv BBOC fd 3O dz! dzts
odzzlstc’ hdz' sets HBOMsY j to jyd@infg J datz< ' d tety otsoieds
9dCstedmls O’ W\ts, htsB LOfttsoOHdIsd CSJW"  y' !
BjLtetsL i3 toedgz o j dzdyddez, wWCO Htste' adzt' o' Hd
L dzOyjdedzv . 1 sH' dzdoh d to' odgwdzdey (4. 35) dzO

0]
yyo 0—— (4.40)

HKiTBjLteL B toded?2 CStsj W' y' ' das ftesHEzCIsd o
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1 Of tes9 OHY jded?2 CBJW' y' " dals ftesHzCIsd o dats
9 ' H odHEZ L yddzdzad ¢ O y| ¢ 5% Hip's'dylzls [z izt L Hs 'Odz
BOMBB AR dzz SO L dg" dz¢¥ " Is: mMw 9o d3d Y O~ ©° H O
H' e HIv etz ,.j sME d ¢d k"' d ¢d L O
Lsodz hdg' sets dBROMstsB di3' dzglz dzd ME " dzyj dzdzts
sSHddzdy' .

1 0 tedm. 4.2 (sBRkzHBa OO L Odzj ) dz' Mmis (
(4.40) 9©'H LAOYjdzdzw ' HEeBBBHERZY HAZY ' L
1" BOCMdizds ftecsHEzSIsdo desfils ftesyj Mz J ¢
G' Hici@BSH EZdzwdets' L sH dzesiy@mils: mw ftocsHEZCIsd o dz'
1 OV oedz Mis! LOCBEts BOCMdBzBE  swhdes ' Is! fmw
tesL ydizfigd €tso d 20 dz0 HtesHEZSCIsdo dz' Mis+ . 1 / BH
ftodLotsHdIs! HB LB ' dz' h jcdzdgy dzbf - 568z H g dztics ®
"deh sets BtSCE Yy ftedL osHJIs! HiS L d3j dgh j dzdz
tc" odgWwdzdz" (4. 34)

Kn

¢

{ dfzdsS 4.2. stjW'y' ‘ds fesHzSkdo dsi
sBO' &8 o GH]BEGEHED €' L ddr sQdbgiRd udsEx j iz f
Bin=100; 27 Bin=50; 37 Bin=10; 47 Bin=1; 5-§ L dzC s d e dzts® dz' dz'
fsdsy j dedz" BOSHdBzd o fsHESISdo desfyls® )
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My " 99" Hdatsh j dzeg] tec s d dg@ dzdzdOStizj OdzOdz' L jofl 5O O
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L£i2 bitsttjlkdydd?2 tjLEkzd sOIs tlsted B3Odzts ¢
LOf o5 sSdztso Odzts”’ BB H j dzf J SMstcOC y' L tc" HY
tc" aodzso Ocd o MPMiFIgtdOG jiKINIstc@®C Isd3’ dzdzs’™ 9o 1
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1 0LodyoO?2 L dzOyj dzdzy 6" HicsdRISHEZEY BJtOH
Yy' 2 sosets Sl sdzj dzgskz fted LB dZ g dadsy d dgd
ZzOff tcd ¢ &ZzOH © tBfSIS® [ 310] HtsfMdz" HY j des o (
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My " o9 " Hdatsh jdadgw 1: 20 ftotsH j BBsdzgmistclzeo Odzs d3C

l " dh sz HtsMdz HY j dE [ 311] odeyOemw o
1: 50 -lHolzvte ‘5L dzd = tetsL yd dzdzdzl' CodzdalzO fOEESYE 9 Jjo&
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G' HicsdBsHEZd 1:44. uvOCBY odL dzOyj dets, h s d
tej ¥ dds BOYyjteOy" 9 Hftsea ' HO' Y Ofir O4zC s
LB ' dzt h jdedzg' Istedeo Odzsfls' fHtesyjmz o 3 wOLJ

s0Cdds  uddssds HOdd 3d  dzj L Oz y ded R
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Qt (4.41)

I " Hdatsh jdzdzw sl ydese s o disHbEB ' 2 &€
O dntThozo " HBlBBE L JSMY jtodd3j dzsOdzr degd= H Odzd - .
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BKMOYae: MiAroTOBKY, 3aBaHT&XKEHHS CUPOBUHU Y EKCTPaKTop, BaKyyMyBaHHS, TpueTanHe
eKCTparyBaHHa 3 noeTanHuM OBpPOBMEHHAM CUPOBMHU OCHOBHUM eKcTpareHTom-Hociem (OEH) y
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OCHOBHUI EKCTpareHT-HOCI BUKOPUCTOBYETbCA 3piaKeHul ras cgppeoH R-134A npu onTuManbHUX
napameTpax eKcTparyBaHHsi, BiJOKPEMIIEHHS Miclienu Big TBepaol asu CUPOBUHU 3AINCHIOETbCS
nicna KoXXHOro etany ekcTparyBaHHs. PopMyBaHHSA LiiNbOBOro MpPOAYKTY 34IMCHIOETLCA MOeTanHo y
cepeposuyi OEH, ekcTparyBaHHA Ha nepLuoMy eTani BUKOHYIOTb MpU onTUMarnbHIA ANS CUPOBUHMN
wsuakocTi nogadi OEH Ta noganbliod BUTPUMKOK CUPOBMHW MPU OMTUMaribHOMY TUCKY Y
cepefoBuLLi rasonoAibHoro ekctpareHTa MPOTAroM onTuManbHoro yacy. [pyruv Ta TpeTii eTanu
eKcTparyBaHHs Ansi KOXHOT 06pobneHol CMpoBUHU NPOBOAATL MPW OMTUManbHOMY nepenagi TUCKIB
NMPOTAroM ONTUMaInbHOro TEPMiHY 3 4OAATKOBUMU €KCTpareHTamu.
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KopucHa Mogenb HanexuTb [0 Xapyosol, dapmaueBTUYHOI, napdroMepHO-KOCMETUYHOT
NPOMUCIIOBOCTI | MOXe ByTu 3acTocoBaHa AN OTpUMaHHA 6ionoriYyHo akTUBHUX MacrnsHUX eKCTpaKTis
3 POCMNNHHOT CUPOBUHMN.

Bigomuin cnoci6 BuaineHHs GionoriyHo akTuBHUX peyvoBuH (BAP) 3 pocnuHHol cuposunm [1], wo
BKItOYae pABoeTarnHe eKkcTparyBaHHsA, Mpu SKOMY CUPOBWHY MoeTanHo o6pobrsioTb OCHOBHUM
eKkcTpareHToM-HocieM (OEH), a came cymillLwLio ABOX PO3YMHHMKIB - €TUMOBOIo CNUpTY i XnagoHa 113,
BiANOBIAHO Y piakivi dasi Ta y kombiHauji 3 MacnoBMICHUM KOMMOHEHTOM, @ CaMe HOPKOBMM Macriom, 3
HaCTYyMHMM OHOPA30BUM BiJOKPEMMEHHSAM MicLenu Bif TBepAol a3y CUPOBUHU LLNSXOM dhinbTpauii
nicns ocTaToYHOro 3aBepLUEHHS onepaLii eKCTparyBaHHs.

Heponikom uboro cnocoby €: OTpMMaHHS 324aHOro HaTUBHOMO CKraay NinodinibHUX KOMMOHEHTIB
MOXIMBO TifMlbKM MNpPWU eKcTpakuii pocnuHHOT cupoBuHu OEH, sikuii MICTUTb HaTUBHI MacrnoBMiCHiI
KOMMOHEHTM, L0 pas3oM 3 CUPOBMHOK MaloTb MOTPIOHUIA 3adaHul XiMIYHWIA CKMaj eKcTpakTy;
BiACYTHICTb CTabifnlbHOCTI OTPUMaHUX MaCNSAHUX EKCTPaKTiB; BIACYTHICTb ONTUMarnbHUX YMOB Ans
OKpeMux onepaLiiin ekcTparyBaHHs.

Haibinbw 6nmsbknum Ao KOpUCHOT Mogeni, € cnocib rasopiguHHOT eKCTpaKLii pOCAMHHOT CUPOBUHK
[2], akuiA BKMOYaE: NIArOTOBKY CUPOBUHU; 3aBaHTaXXEHHSA CUPOBUHU LLOHAWMEHLLE Y ABa NOCMi4OBHO
3'eQHaHi eKcTpakTopu; BakyyMyBaHHSA 06'€MIB eKCTpakKLiitHOT yCTaHOBKM 4O TUCKY B Mexax (4x10-'-
3x10-" Ma) 3 BUTPUMKOI CUPOBUHU NpU LIbOMY TUCKY He MeHLe 10-15 XB; TpueTanHe ekcTparyBaHHs,
npu KoMy CUpPOBUHY noeTanHo obpobnstote OEH BignosigHo y ra3osin, pigkivt asax i y kombiHauji 3
MacroBMiCHUM KOMMOHEHTOM; OAHOpa3oBe BiAOKPeMMeHHA Micuenu Big TBepaoi dasu CUpOBUHU
wnsaxoMm dinbTpauii; dopMyBaHHSA LiNbOBOro NpoAaykTy Npu oAgHOYacHOMY BUNy4deHHi 3 Hboro OEH
BUNapoByBaHHAM npu Temnepartypi He Binbwe 30 °C 3 HacTynHOKW KOHAEHCAUE | NMoBEepPHEHHSAM
OEH y cuctemy uUMpKynsuii; oCTaTodHE OYMLLEHHS LinboBOro MNPOAYKTY wwnsaxom 6apboTyBaHHs
rasonogi6HMm asoTom npu Temnepatypi 20-25 °C i Tucky B Mexax (1x105-1,5x105 Ma) npotarom 30-
35 XBUMUH.

HeponikoM uboro cnocoby €: HeMOXNMBICTb cchopMyBaTU LiNbOBUIA NPOAYKT 3 3a4aHWM CKNaaoM;
BiACYTHICTb CTabinNbHOCTI NErkoneTKMX eKCTparoBaHWX PEYOBUH B X HAaTMBHOMY CTaHi; BiACYTHICTb
onTUMarnbHUX YMOB AN OKPeMUX ornepaLiin ekcTparyBaHHS.

B ocHoBy KopuCHOI Mogeni mocTaefeHa 3ajaya CTBOPEHHS crnocoby OTPUMaHHA OJHOPIAHWX,
cTabinbHMX NiNOMINbHUX KOMMMEKCIB 3 POCMUHHOT CUPOBMHU LUMIAXOM BUKOPUCTAHHA SIK OCHOBHOMO
eKcTpareHTa-Hocis 3pimkeHoro rasy dpeoH R-134A Ta BM3HaAYEHHSA OMNTMManbHWUX MNapaMeTpiB
eKcTpakuii | BTINEHHA edeKTUBHMUX anropuTMiB BUKOPUCTAHHS [AOL4ATKOBUX EKCTpareHTis 3
HeobXigHUMKN  i3VKO-XIMIYHUMKU  BnacTUBOCTAMK, WO 3abesnedyye OTPUMaHHA  ninodinbHMUX
KOMMIEKCIB 3 POCIIMHHOI CUPOBUHYU 3 3a4aHVM HaTUBHUM CKNafoM, OAHOPIAHICTb 3a4aHoro LinboBoro
NPOAYKTY, CTabinbHICTb OTPUMAHUX MACNAHMX eKCTPaKTiB, 30iNbLUEHHS BUXOAY 3 POCIIMHHOI CUPOBUHU
eKcTparoBaHWX PeyYoBUH MPU PO3LUMPEHHI TX ramu Ta MOXIUBOCTI OTPUMaHHSA 3pioKeHUMU rasammu
opHopigHMX, cTabinbHMX MinodinNbHUX KOMMIEKCiB, EKONOriYHy 6e3neyHicTb TEXHOMONT eKCTpaKLil.

lMocTtaBneHa 3agjaya BUPILWYETHCA TUM, WO Yy BiJOMOMY crnocobi, SiKuin BKroyae: MNigroToBKy
CUpPOBUHM Ta il 3aBaHTaXeHHs, BaKyyMyBaHHA OO6'eMIiB eKCTpaKLiMHOI YCTaHOBKW, TpueTanHe
eKcTparyBaHHsl, Npuv SKOMY CUPOBMHY MoeTanHo o6pobnsitoTb OCHOBHUM eKCTpareHTOM-HOCIEM
Bi4MNOBIAHO Y rasosiil, piakin pasax Ta y KoMbBiHauii 3 MacrnoBMICHUM KOMMOHEHTOM, BiAOKPEMIIEHHSA
micuenu Big TBepAaoi asu cupoBuHU, POPMYBaHHSA LiNbOBOro MPOAYKTY Ta BUIYYEHHS 3 HbOro
OCHOBHOIO €eKCTpareHTa-HocCisl, 3rigHO 3 KOPUCHOK MOAENmMo, fK OCHOBHWIA eKcTpareHT-HOCIN
BUKOPUCTOBYETLCA 3pimKeHut ras dppeoH R-134A npu onTuManbHUX MapameTpax eKkcTparyBaHHS,
BiJOKpeMIeHHss Micuenu Big TBepAoi dasn CUPOBUHM 3AINCHIOETBCH MIiCNS KOXHOro eTany
eKkcTparyBaHHs, opMyBaHHSA LinbOBOro MPOAYKTY 34iNCHIOETbCS noeTanHo Yy cepeposuwii OEH,
eKcTparyBaHHs Ha MeplioMy eTani BUKOHYIOTb MpW ONTUMAarnbHI ANS CUPOBWHW LUBWAKOCTI nogadi
OEH Ta noganbLuoto BUTPUMKOK CUPOBUHK MPY ONTUManbHOMY TUCKY Yy cepefoBuLli rasonogibHoro
eKkcTpareHTa MpoTAroM ONTUManbHOro Yacy, Apyrun Ta TPeTi eTanu ekcTparyBaHHA AN KOXHOI
o6pobneHoi CUPOBUHW NPOBOAATL MNpWU ONTUManbHOMY nepenagi TUCKIB MPOTAroM OMTUMarbHOro
TepMiHy 3 gogaTkoBUMUK ekcTpareHTamu (bioctabinizaTop, 6iogobaska).

BigmiHa paHoro crnocoby nonsrae y Tomy, wo sik OEH BuKopucTOBYHOTb 030HOGE3MNeyHui,
a3eo0TPONHUNA, HETOKCUYHWIA, He3aMWUCTUN 3pigkeHun ras dpeoH R-134A, possoneHwun Ao
ekcnnyartauyii "MoHpeanbcbkum npoTokonoM". EKcTparyBaHHA Ha mepliomy eTani BUKOHYHTb Mpwu
onTumanbeHii gna obpobntoBaHoi cupoBuHK WBMAKocTi nogadi OEH Ta noganblioi BUTPUMKORO
CUPOBUHU MpU ONTUManbHOMY TUCKYy Y CepedoBuL rasonogibHoro ekcTpareHTa npoTSrom
onTUManbHOro u4acy, HeobXigHoOro Ansi MakcuManbHO MOXMMBOrO BWUIYYEHHS €eKCTparoBaHuX
peuyoBuH. [pyruii Ta TpeTiii eTanu ekcTparyBaHHSA AN KOXHOI o6pobnioBaHOl CUPOBUHU MPOBOASATL
npu onTUMarnbHOMY fepenagi TUCKIB NPOTAroM onTUMarbHOro TepMiHy 3 HeobxigHMMK AogaTKOBUMU
ekcTpareHTamu (bioctabinisatop, Giogobaska), Ski MawTb 3afaHi i3NKO-XiMIYHI BRACTUBOCTI.
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BigokpemneHHs Micuenu Big TBepaoi hasu CUPOBUHU 3AIMCHIOKTL MoeTanHo 3 opMyBaHHAM
oKpemux ppakuii nicns KOXHOro eTany ekcTparyBaHHs, (OpPMYBaHHSA LiNbOBOro MPOAYKTY
30iACHIOETBCA NOeTanHUM 3MiLLyBaHHSAM OTpuMaHuX dpakuivi y cepegosuiyi OEH.

3anponoHoBaHUin crioci6 BKMOYAE ONTUMI3ALiD ANA KOXKHOrO BUAY CUPOBUHW, NapameTpis
OKpeMux ornepawii TpUeTarnHoro ekcTparyBaHHs 3 ypaxyBaHHAM BiOMOBIAHOT 3aneXHOoCTi BigcoTka
BUXOAQY EKCTparoBaHWX PEeuYoBUMH, a camMe ONTUMarbHOi ANns KOXHOI 0B6pobnoBaHOT CUPOBUHU
weuakocTi nogadi OEH, onTumanbHOro TUCKY Ta OMNTUMAarnbHOrO TEPMiHY BUTPUMKU CUPOBUHU B
cepenoBuLLi rasonogibHoro ekcTpareHTa, onTUManbHOro nepenagy TUCKIB Ha BUXoAi Ta Ha BXOAi
eKcTpaKTopa NPOoTAroM BiANOBIAHOrO ONTUMAaNbHOrO TEPMIHY .

3a gopaTkoBuiA eKcTpareHT 3 3afjaHuMu isUKO-XiMIYHMMK BNacTUBOCTAMU BUKOPUCTOBYETLCSH
BiocTabinisaTop - aHTUoKcHgaHTHa onis (biocTabinizaTop NErkooKUCHUX eKcTparoBaHux peyosuH) abo
HeBucuxatoya onia (BiocTabinizaTop NerkoneTkUx eKCTparoBaHUX PeyvoBUH), MpU CriBBIAHOLUEHHI
OCHOBHUI eKcTpareHT-Hocil:6iocTabinizatop, sk 10-20:1, 3 meTow cTabinisauii ekcTparoBaHUx
peyoBvH 6esnocepeaHbO Y NpoLeci ekcTparyBaHHS Ta B npoueci hopMyBaHHS LiiNboOBOro NpoaykTy.

3a popaTkoBUM  eKCTpareHT 3 3agaHuMM  (Pi3UKO-XIMIYHUMKM  BRacTUBOCTAMUM  Moxe OyTu
BUKopucTaHa biogo6aska - pocnuHHa onis 3 3a4aHUM BMICTOM MOMIHEHACUYEHUX XXUPHUX KUCTIOT, Npu
CniBBIQHOLUEHHI OCHOBHUI eKCTpareHT-Hocili:6iogobaska sik 10-20:1 3 meToro chopMyBaHHA 3agaHoro
CKrnagy eKkcTparoBaHux peyoBunH 6esnocepeaHbo Y NpoLeci ekcTparyBaHHs.

BigokpemneHHs Micuenu Big TBepaoi dasn CUPOBUHM MIiCNst KOXXHOrO TPUETaNHOro eKCcTparyBaHHs
3 (bopMyBaHHAM HesaneXHuUX dpakuin Nicnsa KOXHOro etany ekcTparyBaHHs 3abesneuyye noeTanHe
3BiNMbHEHHSA MOp Ta kKaninspis o6pobnioBaHOI CUPOBUHM BiA MNPOAYKTIB EKCTpaKuil KOXHOro
nonepegHbLoro etany Ana 6inbw noBHoro npoHukHeHHs OEH yrnub6 cupoBuHM uyepes kaninspHo-
NMOpUCTY CTPYKTYPY OCTaHHbOI Ta poO3AiNeHHs Ha dpakuii nerkoneTknx Ta NerkooKUCHUX
eKcTparoBaHWx pPeYoBUH Yy iX HATUBHOMY CTaHi.

BigokpemneHHs micuenu Big TBepAol chasuM CUPOBUHM Micns Apyroro Ta TPETbOro etanis
eKcTparyBaHHs 34iNCHIOIOTb 3 YaCTKOBUM BUITYyYEHHSIM 3 HEl OCHOBHOMO EKCTpareHTa-Hocis.

MoetanHe 3miwyBaHH y cepegosuwi OEH oTpumaHux dpakuii Micuenn mawTb HeobxigHi
isuKko-xiMiyHi  BnacTusocTi, Wo 3abesneuyioTb OpPMyBaHHS LUINMbOBOro MNPOAYKTY, SKUN
XapaKkTepusyeTbca HeobXiaHOH OAHOpIAHICTIO Ta GinblU BUCOKUM BMICTOM €KCTparoBaHWX PeYOoBUH
Npw Po3LUMPEHHI iX raMu | cTabinbHOCTI He3aneXxHo Big ckrnaay NepBUHHOI POCITMHHOT CUPOBUHM.

OcTtatoyHe ouulleHHSA uinbosBoro npoaykty Big OEH wnsaxom 6apboTyBaHHA rasonogibHum
asoToM npu TemnepaTypi He Buwe 30 °C i Tucky B Mexax (1x10%-1,5x105 Ma) npotsrom 10-20 XxBUNuH
3 HaCTyNMHUM BaKyyMyBaHHAM [0 TUCKYy B Mexax (4x10'-3x10™' MMa) i BUTPUMKOK Mpu LUbOMY TUCKY
npotarom 10-15 XxBUnuH.

3abesneuyeHHs BUKOHAHHSI BCbOro NpoLecy ekcTpakuii npy TemnepaTypi He Buwe 30 °C.

B saranbHomy Burnsgi crnoci6 oTpumaHHA OAHOPIAHWUX, cTabinbHUX NiNOoMiNbHUX KOMMeKcis 3
3aaHnUM HaTUBHUM CKNafoM 34iACHIOETECA HACTYNHUM YMHOM:

A) lNigroToBKa CUPOBUHM.

B) 3aBaHTa)xeHHS CUPOBUHM LLIOHANMEHLLE Y O4UH EKCTPaKTop.

B) BakyymyBaHHS 06'eMiB eKCTpaKLiiHOT yCTaHOBKM.

") EkcnepuMeHTaneHy onTuUMisauito, 4515t KOXKHOro BUAY CUPOBUHK, MapamMeTpiB OKpeMux onepawi
TpUeTanHoro ekcTparysaHHs.

) TpueTanHe ekcTparyBaHHS, Npu OMNTUManbHUX MapamMeTpax eKcTparysaHHs Ta noeTanHomy
obpobntoBaHHi cuposuHn OEH BignosigHo y rasosiii, pigkin dasax i y koMbGiHauii 3 MacnoBmiCHUM
KOMMOHEHTOM.

E) lMNMoeTanHe BigokpeMreHHs Micuenu Big TBepAoi dasyn CUPOBUHM 3 YACTKOBUM BUSYYEHHAM 3
Hei OCHOBHOroO eKcTpareHTa-Hocis.

>K) MNMoeTtanHe dopMyBaHHS LinboBOro npoaykTy y cepeposuiyi OEH.

3) BunyuenHs OEH 3 uinboBoro npoaykTy.

Ona Kpaworo po3yMiHHA CyTi KOpuUCHOT Mogeni Ta Jokasdy i edeKTUBHOCTI, nicns
eKcrnepuMeHTanbHOro BU3Ha4YeHHS AN BUKOPUCTaHHA Aani onTuManbHUX Ans KoXHoi obpobntoBaHoi
CMPOBUHW: LUBUAKOCTI NoAadi OCHOBHOrO eKCTpareHTa-HocCis, ONTUManbHOro TUCKY Ta ornTuMarnbHOro
TepMiHy BUTPUMKN CUPOBUHW B CepeoBWLLi rasornofibHoro ekcrtpareHTa, onTuManbHoro rnepenagy
TUCKIB Ha BMXOAi Ta Ha BXOAi eKCTpaKTopa NPoTAroM BigrnoBigHOro onTUManbHOro TEpMiHy, HaBeAeMo
HacTynHi Npuknagu:

Mpuknag 1.

3asganerigb NPUroToBreHYy pocnuHHY cuposuHy - 20 Kr nogpibHeHoro kodpe copTy "Apabika” 3
BMicToM Xxupy 9-10 %, sonoricTio 10-11 %, i po3amipom YacTuHOK MeHwe 0,5 MM - 3aBaHTaXylTb Y
OBa nocnigoBHO noedHaHi ekctpaktopu no 10 Kr y KoxHUN. BakyymyroTb yci o6'eMu ekcTpaKuiiHoT
yCTaHOBKU, KpiMm pesepByapa OEH, go Tucky 3,5x10' Ma. Mpu 3a3HayeHOMY TUCKY BUTPUMYIOTb
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eKkcTpakuinHi o6'emu npotarom 30 xBunuH, a iHwWi - npotarom 10 xsunuH. 3a OEH BuKkopucToBYOTH
cbpeoH - 134A.

Ha nepwomy etani ekctparyBaHHA CUpOBUHY 0BpobnsioTb rasosoto asor (Napor) PpeoHy -
134A npu WwBKAKOCTI 1oro noaadi B ekcTpakTop 0,6x104 Ma/xs. Micns HacTaHHA piBHOBarKM y cucTemi
pesepsyap OEH - ekcTpaktop nogauy dppeoHa - 134A NpUNUHAIOTE | BUTPUMYIOTb CUPOBUHY MNpu
ycTaneHomMy Tucky npotarom 30 xBunuH. BigokpemniooTb Micueny y BUrNSAi HeHacuyeHol napu Big
TBepAoi a3v CUPOBUHU i HaNpaBnAwTb ii Yy 36ipHUK-BUNAPHWMK, A 3a3HayeHa napa KOHAEHCYETbCS.
BigokpeMneHHs Micuenu 34IMCHIOTb LUMNAXOM CKMAAHHS TUCKY B CUCTEMI eKCTpakTop Ta 3BipHuK-
BUMNAapHUK 3i WBuakicTio 4x104 Ma/xs.

Ha Bcix HacTynmHux eTamax ekcTparyBaHHA nNpoBOAATb MNPOTOYHY PiAWHHY eKcTpakuilo 3
uupkynsuieto opeoHy - 134A no 3amkHeHi cuctemi npy nepenagi TUcKy y cuctemi pesepsyap OEH-
eKCTpakTop-36ipHUK-BUNapHUK, TOBTO Ha BXOAi Ta BUXOAI eKcTpakTopa, Wwo aopisHioe 1x10° Ma.

Ha pgpyromy eTani ekcTparyBaHHs TBepay dasy CUpoBUHU 0B6pobnstoTb pigkow dhasor (peoHy -
134A npu cniesigHoLweHHI cdpeoH - 134A: cuposuHa sk 3:1 npotarom 90 xsunuH. BigokpemniowoTb
Micueny Big TBepAoi dasu CUPOBUHU, | OTPUMaHy dpakuilo HanpaBnsaoTb Y 30ipHUK-BUNAPHUK, Oe
BinbyBaeTbcsl yacTkoBe (OPMyBaHHSA LiNbOBOrO MPOAYKTY LWMAAXOM i1 AOBINbHOMO 3MillaHHA 3
nonepeaHLo0 dbpakuieto nepLioro etany. [ani 34ificHIOIOTbL YacTKoBE BUNYYEHHS ppeoHy - 134A.

Y BCiX Bunagkax, nepegbayeHux paHum crocoboMm, xnagoH 134A BuMyyawTb LUMSXOM
BUNapOBYBaHHS MpW HarpiBaHHi CTiIHOK BignoBigHoro 36ipHUKa-BUNapHUKa 40 TeMNepaTypy He BuLle
30 °C 3 HacTynHow KoHAeHcauiero napu gpeoHy - 134A y KoHAeHcaTopi i NMOBEPHEHHSAM MOro y
cucTemy LMpKynsLii AN NOBTOPHOTO BUKOPUCTaHHS.

Ha TpeTboMmy eTani ekcTparyBaHHS 3a 404AaTKOBUIA eKCTpareHT 3 3agaHuMun PisvKo-XiMiYHUMUK
BMacTMBOCTSIMW BUKOPUCTOBYIOTb OMil0 3apoAKiB MLEHWUi, $Ka € aHTUOKCMAAHTOM, TobTo
BiocTabinisaaTopoM NErkooKUCHUX EeKCTparoBaHWX peyoBuH. TeBepay dasy CUpoBUMHU 0BpobnsTb
KOMBIHOBaHUM eKcTpareHTOM npwu chniBBigHOLWEHHI dpeoHy - 134 A: Gioctabinisatop, sk 10:1, a
KOMBiHOBaHWUIA ekcTpareHT:cupoBuHa Sk 1:1 npotsarom 20 xBunuH. [ani BigokpeMmniowTb Micueny Big
TBEPOOI has CUPOBUMHM | OTpUMaHy pakuilo TakoX HanpaBnsalTb y 30ipHUK-BUNAPHUK, Ae
BinbyBaeTbcsl ocTaToyHe (POpPMyBaHHSA LiNbOBOro MpPOAYKTY LUMSXOM MOro AOBIfbHOMO 3MilLaHHA 3
ABoMa nonepegHiMu dpakuisMu, oTPYMaHUMKM Ha NepLUMX ABOX eTanax.

[ani 3gificHioTb BUNyYeHHs hpeoHy - 134A 3 OoTpMMaHOro LinboBOro npogykTy Ta 3 TBepgoil
asu cupoBuHU. OcTaToOYHE OUYMLLIEHHS LiNbOBOro NpoaykTy Bia dpeoHy - 134A npoBoaATb LUMAXOM
6ap6oTyBaHHA rasonofibHUM azoToM npu TemnepaTypi 22 °C i Tucky 1x10° Ma npoTarom 30 XBUMUH €
HacCTyNHUM BaKyyMyBaHHAM A0 TUCKY 4x10-" Ma i BUTpUMLi NpoTArom 15 XBUMMUH.

YBecb npoLec rasopiguHHol ekcTpakuii nposogaTe nNpu Temnepatypi He suwe 30 °C. 3aranbHa
TpuBanicTb 3a3HayeHoro npouecy He Binbwe 180 XBUNWH.

Mpwuknag 2.

Cnocib 3gjiicHIoTb 3a NpuKnagom 1 3 HacTYNHUMK 3MiHaMK.

BigokpemneHHs micuenu Big TBepAol dasu CUPOBUHM MiCNs MepLunx ABOX €TaniB eKcTparyBaHHS
30iNCHIOTL 3 (POPMYBaHHAM He3anexHUX nepLuoi i gpyroi dpakuiii, HanpaBnAluYn KOXHY 3 HUX
BiAMOBIAHO y NepLunii Ta gpyruii 36ipHUKU-BUNAPHUKMA.

TpeTin eTan ekcTparyBaHHA MpoBOAATb [ABidi. 3a [oAaTKOBUA eKCTpareHT crnoyaTky
BUKOPUCTOBYIOTb MEPCUKOBY Orito, a MOTiM oOnitlo 3apoakis nweHuyi. lpy uboMmy nepwa €
HeBucKXatouo ornieto, TobTo BiocTabinisaTopoM rerkoneTknx eKcTparoBaHUX PeYoBWH, a Apyra
6iocTabinisaaTopoM NEerkooKUCHUX EKCTParoBaHNX PEYOBUH.

Y obox Bunagkax TeBepay a3y cupoBMHU 0BpobnsATe KOMOGIHOBaHWUM eKCTpareHToM npu
cniBBigHoOLWeHHAX xnagoH 134A: bioctabinisatop, sik 10:1, koMBiHOBaHMIN ekcTpareHTXnpoBuHa Ak 1:1
npotarom 20 XBUMWH, @ NOTIM BigOKPEMIIOITL MICLENY, OTPMMYOUN TPETIO | YeTBepTy dhpakuyii.

YacTkoBe OpMyBaHHSA LINbOBOro MNPOAYKTY 34IMCHIOTb LUMSXOM [LOBIMbHOIO 3MillyBaHHS
nepLuoi i TPeTbol pakuiil, HanNPaBMsSOYM OCTaHHIO Y Neplnii 3GIPHUK-BUNAPHMK, @ TakoX Apyroi i
yeTBepTOl thpakuii, HaNPaBNAYM OCTAHHIO Y APYUA 36ipHUK-BUMNAPHUK.

OctaTtoyHe d¢opMyBaHHsI LiNbOBOrO MNPOAYKTY MPOBOASATH LUMAXOM [OBIMbHOMO 3MillyBaHHS
oTpuMaHuX 36ipHUX ppakuii y 3ararnbHoMy 36ipHUKY-BUNAPHUKY.

Y pesynbTaTi peanisayii onucaHux NpuKnagie BUKOHaHHSA MPOMOHOBaHOro crocoby oTPUMYHTb
LiNbOBUMA MNpPOAYKT Yy BUMMALI €KCTPaKkTy KodenHOi onii KOPUYHEBOrO KONbOPY 3 XapakTepHUM
opraHonenTU4HUM CMaKoM i CBOEPIAHUM MPUEMHUM 3anaxoM. Buxig UinboBoro npoaykTy B Npuknagax
1 Ta 2 cknagas, signosigHo 8,0 % Ta 8,2 % Big Macu NoBITPAHO-CYXOI CUPOBUHW.

Ona aHanisy edeKkTMBHOCTI KOPUCHOI MoAerni npoBedeHa MOpiBHANbHA OLiHKa eKCTpakTiB
KodpenHoi onii, oTpUMaHux Hanbinbw 6nM3bkMM BIJOMUM | nponoHoBaHuUM criocobamu. [pu
peanisauii HanbinbLw 6nmM3bKoro Bi4OMOro cnocoby 3a KynakHy Ornito BUKOPUCTaHa CyMill NepcuKoBol
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onii Ta onii 3apoakis nweHuyi. Buxia uinboBoro npoaykty cknagas 6,8 % Big macu noBiTPAHO-CyXoi
CUPOBUHMU.

PesynbTaTv AOCNIAKEHHS XUPHO-KUCNOTHOrO CKNagy OTPUMaHMX LinboBUX NPOAYKTIB HaBeaeH: y
Tabn. 1, ay tabn. 2 HaBeeHi pe3ynbTaTh JOCMIAXKEHHS TX cTabinNbHOCTI.

Ak BuTiKae 3 npeAcTaBneHWX [aHUX, BUKOPUCTAHHSA MPOMOHOBaHOro crnocoby [Jo3Bonsie
30iNbWNTU BUXi4 EKCTparoBaHUX PEYOBUH Y MOPIBHSAHHI 3 HaNWGMWKYMM aHanoroMm HasiTb nicns
NpoBEAEHHS ABOX €TaniB eKCTparyBaHHsl 3 HAacTYMHUM Oro 3poCToM Ha TpeTboMy eTani. Mpu ubomy
nigBULLYETbCA CTabINbHICTb NErkoneTkMX eKCTparoBaHUX peyvYoBMH Ta CTabinbHICTb UiNbOBOro
npoaykTy npu oro 36epiranHi. Kpim Lboro, nponoHoBaHuii cnoci6 gogaTkoso 3abesnedye noetanHe
PO3LUMPEHHA FaMu eKcTparoBaHWX peyoBuH. Mpu BUKOPWUCTaHHI 3a [OAATKOBWIA eKcTpareHT onii
3apoakis nweHuui (Npuknag 1) pos3WMpPOETLCA rama ekcTparoBaHux CTpykTypHux ninigis (C16:1n9)
(C24:0).

Tabnuuga 1
YKVMPHO-KUCNOTHUI CKNag OTPUMaHMX LiNbOBUX NPOAYKTIB
Bigomuii . [NponoHoBaHwuiA croci6
Ne HalimeHyBaHHSA KUcnoTH cnoci6 Cywiw nicna Mpuknag 1 Mpuknag 2
: | nepLumnx ABoxX g 5 5 3
LlinboBwi LinsoBuii LlinboBuii

1 |ManbmituHoBa C 16:0 30,261 31,229 31,521 31,939

2 |ManbmiToneiHosa C16:1 - 0,101 0,113 0,121

3 |[CteapuHosa C18:0 7,101 7,186 7,217 7,246

4 |OneiHosa C18:1 8,971 9,069 9,145 9,729

5 |BaxueHoBa C18: 0,532 0,571 0,589 0,592

6 [Famma-niHoneHosa C18:3n6 - - 0,191 0,203

7 |NiHonesa C18:2 46,471 47 432 47,563 48,234
8 |JliHoneHoBa C18:3n3 1,389 1,419 1,420 1,489

9 |ApaxiHoBa C20:1 2,391 2,691 2,723 2,749
10 |lasoneiHoBa C20:1 0,325 0,379 0,386 0,391

11 |lasoneiHoBa C20:2 - - - 0,209
12 |BereHosa C22:0 0471 0,519 0,537 0,542
13 |BereHosa C22:1 0,102 0,122 0,144 0,162
14 |JlirHouepuHoBa C24:0 - 0,248 0,250 0,251

Tabnuuga 2

MokasHukK cTabinbHICTb LiNbOBUX NPOAYKTIB

[ocnimpKyBanwii 3pasok CT1pok 36epiranHs, | MepekucHe umcno, |KucnoTtHe uicno, Mr Apomar, 6an*
Micsuis Mr eKB/Kr KOH/r 2
Bi s 6 0 9,0 24 4
inomuii cnoci 12 99 30 5

[ponoHoBaHui cnocib

Mipktiiag, 1 0 9,0 24 10
12 9,0 24 6
MipéiaR 2 0 9,0 24 10
12 9,0 24 10

Po3swupeHHs ramu GionoriyHo akTMBHUX MNiNigiB € ocobnMBO XapakTepHuM Ansa npuknaga 2, ge
BMKOPUCTaHI ABa A0AATKOBUX eKCTpareHTU. CeneKkTuBHE BUMYYEHHS] OKPEMMUX XiMiYHUX KOMMOHEHTIB
MacrnsHUCTOI CUPOBMHU 3 HACTyMnHow iX cTabinisauieto [o3BONse CyTTEBO NIigBULMTU BionoriyHy
LiHHICTb KIHLIEBOrO LjinboBOro NpoaykTy.

Mpuknag 3.

Cnocib 3ajiiicHIoTb 3a NPUKIagoM 2 3 HAaCTYNHUMU 3MiHaMK.

3a poCnUHHY CUPOBUHY BUKOPUCTOBYIOTb 18 Kr moapibHeHUX saep CoHsWHMKa copTy "PaHok" 3
BMicTOM Xupy 50 %, BonoricTio MeHwe 7 % Ta po3MipoM YyacTUHOK MeHLwe 0,1 Mm.
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[Ona oTpuMaHHA 3a4aHOro >KUPHO-KUCIIOTHOrO CKragy LUiNnboBOro npoaykTy TpeTin eTan
eKcTparyBaHHa npoBoAsiTb Tpwudi. 3a [OAaTKOBWIA eKCTpareHT Mo 4ep3i BUKOPUCTOBYIOTb TpU
Biogobasku, a came rfbHSHY Orito, ONi0 3apOAKIB MWeHULi Ta rapbysoBy onito.

Mpwu 3agaHomy cniesigHowweHHi MHXXK y winboBomMy npogyKTi BU3Ha4yaroTb MacoBy AOM0 KOXHOI 3
6iofo6aBoK 3 ypaxyBaHHSIM TX >KMPHO-KUCIIOTHOTO CKMagy Ta >KMPHO-KUCIIOTHOrO CKMagy Micuenu,
OTPUMaHOrO Micns NEPLUUX ABOX eTaniB eKCTparyBaHHs.

Bubupatotb 3a3HadeHe cnissigHowweHHs MHXKK, a came cniBBigHOLWEHHS.

Owmera 6: Omera 3, sike gopisHioe 9,3:1. 3 ypaxyBaHHAM XUPHO-KUCMOTHOTO CKragy, HaBegeHoro y
Tabn. 3. PospaxyHkoBa MacoBa Jons 3ragaHux 6iogobasBok Yy LUiNMbOBOMY MpoAykTi ckrnagae
signosigHo 10 %, 1,5 %, 1,5% npu HacTynHOMY pO3paxyHKOBOMY BMICTi HEHACUYEHUX KUPHUX
kucnoTt: oneiHosa (C18:1) - 17,2 %, niHonesa (C18:2) - 64,4 %, Namma-niHoneHosa (C18:3) - 6,9 %.
Po3paxyHkoBuIA CyMapHUI BMICT HEHAaCUYEHUX XUPHUX KucnoT - 88,6 %, 3 Hux MHXKK - 71,3 %.

Tabnuusa 3
MoKa3HMKM XXUPHO-KUCMOTHOTO cKnaay
Bwmict MHXXK, %
HarnmernysaHHs MHXK e T |3 Oniga 3apopkis I'apﬁysoea

nweHuj onis
OneiHoBa 34 20-36 9,6-39 28-38
JliHonesa 56 8,3-30 30-65 45-60
"amma-niHoneHoBa 0,2 30-67 2,5-18,2 5-8
[ManbMiTUHOBa 6,8 1-3 7,1-85 10-17
CreapuHoBa 3,0 2-6 3,2-9.1 4-7

Tpuui NpoBOAATL TPETit eTan eKcTparyBaHHs Npuv criBBigHOWeEHHI xnagoH 134A: 6iogobaska sk
20:1, nocnigoBHO BUKOpUCTOBYKOUM 3a Biogobasku 1 kr nbHaHOT onii Ta no 0,15 kr onii 3apogkis
nweHuyi i rapbysosoi onii.

YacTkoBe (POpMyBaHHSI LiNbOBOrO MPOAYKTY 3AINCHIOTL LUMISAXOM MOCMILOBHOMO AOBINbHOrO
3MillaHHA TPETLOI, YeTBEpPTOT Ta N'ATOI hpakuii, OTPUMaHUX y pe3ynbTaTi TPUPa3oBOro NOBTOPEHHS
TPETLOro eTany eKkcTparyBaHHs, 3 A4pyroto dpakuieto, NOCNAOBHO HanpaBnsaouM 3a3HayeHi dpakuii y
Opyrun 36ipHUK-BUNAPHUK.

OcTtartoyHe hopMyBaHHS LiNbOBOro NPOAYKTY 34INCHIOTb LUMAXOM LOBINIbHOrO 3MilLaHHs nepLuoi
bpakuii 3 oTpuMaHoto 36ipHOI paKuiero Y 3aranbHOMy 30ipHUKY-BUNAPHMKY.

Y pesynbTaTi peanisauji onvcaHoro npuknagy BUKOHaHHSA MPOMOHOBAHOro criocoby OTPUMYHOTb
10,1 kr cknagHoro yHKUioHaNbLHOro NPOAYKTY 3 rAPHUMU OPraHONENTUYHUMU NMOKasHUKaMU.

[JocnigpKeHHA >XUPHO-KUCMOTHOrO CKMNagy OTPUMAHOrO LjinboBOro NPOAyKTy MeToAoM PiaVHHON
XpomMartorpadii nokasano, Lo BMICT HEHaCUY4EHNX XUPHUX KUCMOT Y Pi3HUX TpboX npobax LinboBoro
npoaykty cknagae 91 %, 3 Hux MHXXK - 72 %, wo gobpe y3romKyeTbCa 3 pO3paxyHKOBUMU AaHUMU Ta
rnokasye ogHOPIAHICTb OTPUMAHOTO LifIbOBOro MPOAYKTY.

TexHiYHUM pesynbTaToMm, WO AOCAracTbCA NPU BUKOPUCTAHHI 3anmporioHoBaHoro criocoby, €
36inblUEHHA BUXOA4Y 3 POCIMHHOI CUPOBMHW EKCTparoBaHUX PEYOBWMH MpPU PO3LUMPEHHI X ramu Ta
MOXMMBOCTI OTPUMaHHS 3PILKEHUMU rasamu OOHOPIAHUX, CTabiNbHUX NINOMINbHUX KOMMMEKCiB 3
POCINUHHOT CUPOBMHM 3 3a4aHUM HaTMBHUM CKMaAoM, a TakoX ekorloriyHa 6eaneuHicTe BignosigHoro
BUpOGHULTBA.
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Bonoanvuposuya Gyno srkopucTano npu Bukowanni HJP «Jlociiokenns Ta yaocKOHANCHHS
NPOLECIB Ta 001a1HAHHS /14 EIEKTPOMATHITHOT Ta XOJNOAMIBHOT 0OPOGKH XaPUOBHX MPOAYKTIBY,
Ne 11-225 (0121U114569). sky BukoHaHo Ha kadeapi iHTErpOBAHHX eNEKTDOTEXHONOMiH Ta
CHEPreTHYHOrO MALIMHOOVIYBAHHAY,
Bapricrio. 3rino orosopy Ne 54-23-24 JII1. ctanosuts 3000.00 rpu (Tpu Treswi rps 00 ko)

(undpamu Ta nponucom)
Tepwmin Bukonanns: 3 01 sxoBTHs 2023 poky 110 31 rpyans 2024 poky

srposamkedi B_TOB «MACHUM LIEX»

(HARMEHYBAHHA NLANPHEMCTBA, 1€ 3¢ BIPC )

1. Bua BnpoBa/keHHX pe3yJibTaTiB: METOAMKA BHJIJICHHS POCIHHHMX CKCTDAKTIB 3 OPSHOT
POCIMHHOI CHDOBHHHM

2. XapaktepucTHKa MmaciuTaly —BNpOBA/UKCHHA: ONTHMi3auis npouecy BHIIICHHS
AinoditbHuX cTabiibHUX EKCTPAKTIB 3 MPSAHOI POCAMHHOT CHPOBHHH (€3 BTDATH MOYATKOBHX
BJIACTHBOCTEH CHPDOBUHHU.

3. ®opma BPOBAKCHHSA: PO3POOKA METOAMKH i IHCTPYKILIH MO BHIYYCHHIO MNOGLIBHAX
KOMIUIEKCIB /Ul NOAANBIIOro 30araueHHs M ICHUX BUPOOIB.

4. Hopussa pesynbTaTiB HayKOBO-ZOCHAIAHMX PoGiT: cTBOpeHmii _cnoci6 orpumaus
An0QIILHAX 0JIHOPI/IHMX KOMIIJIEKCIB 3 MiJIBULICHHM BMICTOM Gi0JIOTIMHO AKTHBHUX DEYOBHH LISt
N0AANBLIOIO BUKOPUCTAHHS Y BUPOOHHUIITBI M ICHHX BHPOOIB.

5. Jlocniano-npomMuciosa nepesipka MIaHyEThest JAOCHIIHA [IEPEBIPKA 3alPONOHOBAHONO
cnocoGy Ha BupoOuuumx mwiomax  TOB «MACHWUM LIEX» B nepioa 3 01 rpyaus 2023 p. 1o

30 kBiTHa 2024
(BKA3ATH HOMEP | AATY AKTIB BHIPOOYBAHL, HAMEHYBAHHSA NIANPHEMCTBA, NEPIOA)
6. BripoBajukeni:
e npomuciose BHpobuuiTeo TOB «MSICHUN LIEX» npu xonomuibHiil 00pobui M sicHOT

NPOAYKILT.

(Y4aCTOK, uex/n, npouec)

INPHEMCTBA

BIJI BUKOHABILSI
B «MSICHUM LIEX»

3as. kadenpoio

O.B. Ilerperixo - leop IUMAPEHKO
(nianfc) (it wiaan, npisnmuie) 3%
BianosinaneHuii 3a BIpoBauKeHHs »aucTonana2(23
O J1.B. Binuit
(mianme) (IHianu, npissuue)
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