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Cryogenic Technologies in Production of Pharmaceutical, Cosmetic,
Agrotechnical Formulations and Biologically Active Food Additives

PaccMoTpeH mporecc HU3KOTEMIIEpaTypHOTO MOJIEKYJSIPHOTO (ppakinOHUPOBaHHS OHOJIOTHYECKOTO CBHIPbSl PACTHTEILHOTO M
JKMBOTHOT'O IIPOUCXOKICHHUS C IOMOIIBIO COBPEMEHHBIX KPHOT€HHBIX TEXHOJIOTHI: OBICTPOr0 3aMOPa)KUBAHUS B a30THBIX KPUOTYHHEIIAX,
KPHOUCIICPIUPOBAHUS, KPUOCYOIMMAIIMOHHOTO ()PAaKIIMOHUPOBAHNS, SIKCTPAKIHH CXKMIKEHHBIMU razaMu. O0CyKAal0TCs BAPUAHTBI
HCIIOJIb30BAHUS TI0JTy4aeMbIX (pakLuii B MIPOU3BOJACTBE (hapMalleBTUUSCKHX, BETCPHHAPHBIX, arPOTEXHUUECKUX, KOCMETHIECKUX
[penapaToB U BEICOKOBUTAMUHU3UPOBAHHBIX IPOLYKTOB IUTAHUS.

Knioueevie cnosa: a30THBI KPUOTYHHEIb, KPUOJUCIEPTUPOBAHUE, KPHOCYOIMMAIIMOHHOE (HPAKIUOHHUPOBAHHUE, IKCTPAKIIHUS
CKIDKEHHBIMH I'a3aMHU.

Po3misiHyTO HIpOIIeCc HU3BKOTEMIIEPATYPHOTO MOJISKYIISIPHOTO (hpaKiioHyBaHHs 010JI0TYHOT CHPOBUHH POCIMHHOTO Ta TBAPHHHOTO
HOXOKEHHSI 32 JTOTIOMOTOI0 Cy4aCHHUX KPIOT€HHUX TEXHOJIOTIH: IIBUKOTO 3aMOPOXKYBAaHHSI B a30THUX KPIOTYHEJISX, KPIOAUCIIepTyBaHHs,
KpiocyOnimaniiHoro hpaxkuioHyBaHHs, eKCTPAKLIi cKkparuieHuMu razaMmu. OOroBOpIOIOTHCS BapiaHTH BUKOPUCTAHHS OTPUMaHHUX (paKiii
y BUPOOHMITBI (hapMarieBTHYHHX, BETEPUHAPHUX, arPOTEXHIYHUX, KOCMETUUHHUX MPENapaTiB i BUCOKOBITAMiHI30BaHUX MPOIYKTIB
Xap4yBaHHS.

Knrouoei cnosa: azotHuii KpioTyHesb, KpioAUCIIEPryBaHHsI, KpiocyOnimMariiiHe GppakiioHyBaHHsI, eKCTPAKLISI CKPAIJICHUMH Ia3aMu.

There has been considered the process of low temperature molecular fractionation of biological raw materials of plant and animal
origins using contemporary cryogenic technologies: rapid freezing in nitrogen cryotunnels, cryodispersion, cryosublimation fractionation,
extraction with condensed gases. The variants of using the resulted fractions in the production of pharmaceutical, veterinary,

agrotechnical, cosmetic formulations and highly vitaminized food products are under discussion.
Key words: nitrogen cryotunnel, cryodispersion, cryosublimation fractionation, extraction with liquified gases.

CoBpeMeHHOE MPOU3BOACTBO (papMaLeBTHIECKUX
MpernapaToB, KOCMETUYECKHX CPEJCTB, UIIEBBIX J0-
0aBOK XapaKTepU3yeTcsi HEyKJIOHHBIM POCTOM HC-
MOJIb30BaHUsI OHOJIOTHYECKH aKTHBHOTO ChIPhS PACTHU-
TEJILHOTO U )KHBOTHOTO TIPOUCXOXKICHHSI. DTO UMEET
00BEKTHBHBIC PUUKHBI, TAK KaK HATypajIbHOE OHOJIO-
THYECKOE CHIPBE SABISETCS YHUKAIBHBIM HCTOUHHKOM
HEOOXOIMMBIX YEOBEKY BUTAaMHHOB, MHUKpO?JJe-
MEHTOB, PACTUTEIbHBIX KHCIOT, aHTHOMOTHUKOB,
QJIKAJION/IOB, IEKTHHOB, TNIMKO3UI0B U MHOTUX APYTUX
BEIIECTB, HA OCHOBE KOTOPBIX MO>KHO CO37IaBaTh Ipe-
naparbl IPUHLIUNHATIBHO HOBOTo THIa. OHAKO HA Iy TH
UX CO3JaHMs BO3HUKAIOT CIOKHEHIIIIE TEXHOIOrHYec-
KHe POOIIeMbl, CBSI3aHHBIE C TOTYYEHHEM MOJIEKYJISIp-
HBIX HHTPETUCHTOB, COXPAHSIONINX HATHBHYIO CTPYK-
TYpYy ¥ CBOWCTBa Ba)HBIX JUIsl OpraHu3Ma 4elioBeKa
AKTHBHBIX KOMILIEKCOB.
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Contemporary production of pharmaceutical
formulations, cosmetic preparations, food additives is
characterized with constant growing application of
biologically active raw materials of plant and animal
origin. This fact has the objective reasons, since natural
biological raw material is an unique source of necessary
for human vitamins, microelements, plant acids,
antibiotics, alkaloids, pectines, glycosides and many
other substances, basing on which the formulations of
principally new type may be created. However on the
way of their creation the complicated technological
problems, related to the obtaining of molecular ingre-
dients, keeping native structure and properties of ac-
tive complexes, the most important for human organism,
appear.

Today the technologies enabling the obtaining of
the spectrum of biologically active substances during
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B nacrosimiee BpeMsi HanOoliee NEpCHEKTUBHEI
TEXHOJIOTHH, TIO3BOJISFOIINE TTOTyYaTh CIIEKTp O1oIIo-
THYECKH aKTUBHBIX CyOCTaHIMHI B polecce OnoCcHH-
Te3a, U KPUOTEXHOJIOTUH, AAIOIIHE BO3MOKHOCTh
BBIJICNATH UX U3 UCXOAHOTO OHOJOTHYECKOTO CHIPBSL.
K cosxanennro, MOBTOPHUTE B IPOU3BOACTBEHHBIX YCIIO-
BUsSIX OMOXMMHUYECKHE MPOLECCH], pealn3yeMble B
pacTeHHUsX 3a CUET HANpPaBJIEHHOI'O CHHTE3a MOJ
JEHCTBHEM COJTHEYHOTO CBETA, CJIOKHO H JIOPOTO, YTO
ABIACTCS MPUYUHOW MPHUCTAIHHOTO BHUMAHHS B
HanOoJiee pa3BUTHIX CTPaHAaX MUpa K KPHOTEHHBIM
TEXHOJIOTHUSM TIePepabOTKH OMOIOTHIECKOTO CHIPHSI.
[To-Bunnmomy, B Omkaiimem OymymieM UM He OyzneT
aJBTEPHATHBBI C TOYKH 3PEHUS KadyecTBa IOIydae-
MBIX HAaTypaJIbHbIX OMOIOTMYECKU aKTUBHBIX CyOCTaH-
LU MOJIEKYJISIPHOTO YPOBHSI, SIBISIOIINXCS HCTOYHU-
KOM HOBBIX NMPOIYKTOB pa3IMYHOTO Ha3HadeHUs. B
paMKax NaHHBIX TeHAeHUMH WHCTUTYT mpobiem
kpuobuonoruu u kppuomeanuuasl HAHY coBmecTHO
¢ 3A0 “Kpunokon” u 3A0 “UHCTUTYT KPUOTEHHBIX
TEXHOJIOTHHA™ CO3JIaI CHEIHAIN3HPOBAHHBIN KOMII-
JIEKC KPUOTEHHOTO MOJIEKYIISIPHOTO (PPaKIINOHUPOBAHMS
OHMOIOrMYECKOTO ChIPhS PACTUTEIHHOTO U YKHBOTHOTO
MIPOUCXOXKACHHUS, MPEICTABIAIOMNNA MHOTOCTYTICH-
YaTyro0 TEXHOJIOTHYECKYIO JTHHUIO. K OCHOBHBIM Buam
HCIIONIb3yEeMOT0 B KOMIUIEKCE KPHOTEHHOTO 000py10-
BaHUS OTHOCATCSI KPUOTYHHEIH Il CBEPXOBICTPOro
3aMOpPaKUBaHUS HUCXOJHOTO PACTHTEIBHOIO CHIPBS B
napax XHUIKOTO a30Ta U KPUOMEIBbHHUIBI I €ro
n3MenpdeHns npu temneparypax —60...—120°C B
HWHEPTHOI cpelie, HCKITIoYaloIIye IeperpeB 1 OKUcIie-
Hue. McxonHoe ChIpbe, U3MEIBYEHHOE C ITOMOLIBIO
CHEUUAIBHO Pa3pab0TaHHBIX YCTAHOBOK 10 MUKPOH-
HBIX pa3MepoB, MOJIBEPTAETCS B JANbHEUIIEM KpHO-
CyOJIMMAIIMOHHON CYIIKE U KPHOCYOINMAIIHOHHOMY
MOJIEKYJISIpHOMY (hPaKIIMOHUPOBAHHIO, HU3KOTEMIIepa-
TYPHOH KCTPAKIMH KUPOPACTBOPUMBIX BATAMUHOB U
JPYTUX OMOJIOTUYECKH BKHBIX JIMITUIHBIX (paKiuii
CKIDKEHHBIMHE razamu. Ha mocnennux stanax nepepa-
OOTKH CBIPbsI BBIICISIOTCS HEOOXOIUMBIE OEJIKOBO-
MENTHIHBIE KOMIUIEKCHI C IOMOLIbIO YCTAHOBKH IS
peanu3auy NporpaMMHUpPyEMbIX PEKUMOB KPUOKABHU-
TalWH ¥ KPUOKOHIIEHTPUPOBAHHSL.

OcHOBHbIE TeXHOAOrM4eckKue 3Tanbl KpHO-
reHHOTO0 MOAEKYASIPHOTO (ppakLUMOHUPOBaHUS
OMOAOrMYECKOro Chbipbs

g obecnieueHrss HEMPEPHIBHON pabOTHI IPOU3-
BOJICTBEHHOT'O KOMIIJIEKCA HCIIONIb3YETCS CBEXKE3aMO-
POXEHHOE CHIPhE, 3ar0TaBINBAEMOE C MOMOIIBIO
OBICTPOTO 3aMOPAKUBAHKS B A30THBIX KPHOTYHHEISIX
(puc.1). OcobeHHOCTH pa3pabOTaHHBIX KPHOTYHHE-
neit — Hann4ue OJI0KOB MPeIBAPUTEIILHOTO OXJIaXK/Ie-
Hust D. OTxXons1uue u3 30Hbl KHTEHCUBHOTO 3aMOPaKH-
BaHUs CHIPbSl B mapel )KHIKOTO a30Ta, TeMIIEpaTypa
KOTOPBIX JIexkUT B ipeaenax —40...—80°C, ¢ moMoI1pio
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biosynthesis and those cryobiological permitting to
isolate them from initial biological raw materials are
the most perspective. Unfortunately, the reproducing
under the production conditions the biochemical proces-
ses realized in plants due to the directed synthesis under
the effect of sunlight is difficult and expensive, that is
the cause of close attention in the most developed
countries of the world to cryogenic technologies of
processing of biological raw materials. In the nearest
future they will not likely have an alternative in sense
of the quality of the resulted natural biologically active
substances of molecular level being the source of new
products of different designation. Within the frames
of these tendencies the Institute for Problems of
Cryobiology & Cryomedicine of the National Academy
of Sciences of Ukraine jointly with the CJSC “Kriokon”
and CJSC “Institute of Cryogenic Technologies” have
created the specialized complex of cryogenic molecular
fractionation of biological raw materials of plant and
animal origin, representing multi-step technological line.
To the basic types of the used in the complex cryogenic
equipment the cryotunnels for ultrarapid freezing of
initial plant raw materials in the liquid nitrogen vapors
and cryomills for its grinding at temperatures of —60. ..
—120°C in inert medium excluding overcooling and
oxidation are referred. Initial raw materials grinned by
means of specially designed devices up to microtone
sizes, are subjected to further freeze-drying and freeze-
drying molecular fractionation, low temperature extrac-
tion with fat-soluble vitamins and other biologically
valuable lipid fractions with liquefied gases. At the final
stages of raw material processing there are isolated
essential protein-peptide complexes by means of the
device for realization of programmable protocols of
cryocavitation and cryoconcentration.

Basic technological stages of cryogenic mole-
cular fractionation of biological raw materials

To provide the stable functioning of production
complex there are used freshly frozen raw materials,
procured by means of rapid freezing in nitrogen cryo-
tunnels (Fig. 1). The peculiarity of the designed cryo-
tunnels is the presence of pre-cooling blocks D. Coming
from the zone of intensive freezing of the raw materials
B the liquid nitrogen vapors, the temperature of those
is within the range of —40...—80°C are supplied into
the pre-cooling block by means of cryogenic charger.
Pre-cooling of initial raw materials from 30...25°C
down to 5...2°C provides 15-20% economy of liquid
nitrogen and simplifies the achieving of “shock’ cooling
protocols with the rates of 50-100 degree/min in the
zone B. The experiments show that only during cooling
of biological raw materials with the rate of v > 30—
40 degrees/min within the temperature interval O...
—50°C it is possible to preserve the activity of comprised
in it enzymes and hormones as well as native structure
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KPHUOTEHHOTO HAarHEeTATEeIs MOAAI0TCS B OJIOK IpeBa-
PHUTENBHOTO OXJIAXACHS . [ [peBapuTeIbHOE OXIIaK-
JneHue ucxogHoro ceipbs oT 30...25°C pmo 5...2°C
oOecrieunBaer 15-20%-10 3KOHOMUIO KUJIKOIO a30-
Ta U yIPOILAET JOCTUKEHUE “IIIOKOBBIX” PEKUMOB OX-
naxkaenus co ckopoctsimu 50—100 rpaa/mMuH B 30He B.
OKCHEePUMEHTHI OKA3bIBAIOT, YTO TOJIBKO IIPU OXJIAXK-
JIEHUH OUOJIOTUYECKOTO CHIPhSI CO CKOPOCTAMHU V>
30-40 rpaa/mun B uaTepBaie remmeparyp 0...—50°C
YIAaeTCS COXPAaHUTHh AKTUBHOCTH COACPIKAIIUXCS B
HeM (EpPMEHTOB W TOPMOHOB, a TAaK)KE€ HATHBHYIO
CTPYKTYpYy BUTAMHHHBIX H MUHEPATbHBIX KOMITJIEKCOB
[8]. ITo-BuaHMOMY, 3TO CBSI3aHO C TEM , YTO OBICTPOE
OXJIOKICHHE MUHUMHU3UPYET BPEMs KOHTaKTa OMOMO-
JIEKYN ¢ TUNEPKOHUEHTPUPOBAHHON KUIKOH (ha3oH,
BO3HUKAOIIEH py 00pa30BaHUU KPUCTAILIOB JIbJA, U
HCKIII0YaeT HeoOpaTuMyto nedopManuio KIeTOK 3a
cYeT uX 00€3BOKMBAHUS ITPH BHEKIIETOYHOH KPHCTAII-
nu3anuu. B To jxe BpeMs Takue CKOPOCTH SBIISIOTCS
ONTUMANBHBIMUA C TOYKU 3PEHUS MOATOTOBKU CHIPHSI
K BHYTPHUKJIETOYHON KpucTayum3anuy [ 1].

BakHBIM 3TarioM MoArOTOBKH ChIPhS K (PPaKIHOHH-
POBaHHIO SIBISETCS €T0 KPHOTEHHOE M3MENBICHHUE,
MTO3BOJISIOIIIEE:

— MOJIy9aTh 3HAYUTEIbHO MEHBINHNE CPEIHUE
pa3Mephl YacTUIl B KOHCYHOM ITPOAYKTE MPHU TEX JKE
rapaMeTpax BBIXOJHBIX CETOK B KaMepe MOMOJIa;

— MOJIHOCTBIO UCKIIIOYaTh NEPETPEBLI MPOIYKTA B
MeCTax JIOKaJbHOTO BBIJCICHUS TEIJIOBOU DHEPrUu
IIpH pa3pbIBe XUMUYECCKUX CBSA3EH M TUCCHITA-

[IMA MEXaHUIECKOU YHEPTHUHU 32 CUET TOTO, UTO
U30BITOYHOE TEIJI0 HACT Ha KOMIIEHCAIIHIO
TEIIOTHI TUIABJICHHUS JIBJIA;

— BECTH IPOIIecC U3MENBUCHUs Npu Oolee
BBICOKHX TeMmIleparypax paboueil cpenbl B
KaMepe MoMoJia, UCMOJIb3ys IIIaCTUYECKHUe
CIBUTY U TpelIUHOOOpaszoBanue B kpuctammax ~ C
nbpAa Iis pparMeHTaIllud HaXOASIHUXCS B

of vitamin an mineral complexes [8]. It is likely related
to the fact that rapid cooling minimizes the contact
time of biomolecules with hyperconcentrated liquid
phase, appearing during the formation of ice crystals
and excludes irreversible cell deformation due to their
dehydration at extracellular crystallization. At the same
time these rates are optimal from the point of view of
raw materials’ preparing to intracellular crystallization
[1].

An important stage of raw material preparing to
fractionation is its cryogenic grinding, allowing:

— the obtaining of quite small average sizes of par-
ticles in a final product under the same parameters of
output grids in the mill chamber;

— a complete exclusion of the product overheating
in the sites of local heat energy production at the bonds’
opening and dissipation of mechanical energy due to
the fact the surplus heat compensates the ice melting
one;

— the performing of the grinding process at higher
temperatures of operating medium in the mill chamber,
using plastic shifts and crack-formation in ice crystals
for fragmentation of biological complexes being in an
ice matrix;

— the optimization of further technological stages
of processing of biological raw material, including its
following freeze-drying due to the increase of sublima-
tion specific area at preliminary grinding;

— the exclusion from technological cycle of the
operations causing the transfer of atmosphere moisture

HeI{HHOﬁ MaTpune 6HOKOMHJ’I€KCOB;

— ONTUMH3UPOBATH I[&JIBHCfIIHI/IC TEXHOJIOI'H-

YeCKHUe ITarbl mepepaboTku OMOIOTHIECKOTO

CBIPbsI, B TOM YHCJIE €T0 MOCIIEAYIONIYI0 THO(DH-

JIN3aLHUIO, 33 CYET YBEIUYCHHs YHCIBbHOU IIO0-
BEPXHOCTH CYOIUMAIIUH IIPH MTPEABAPUTEITEHOM
H3MEJIBYCHUM;
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— BKJIFOYATh B TEXHOJIOTUYECKUN IIUKJI OIle-
pauuu, NpeaoTBpalAOIIME MTONTaJaHUE aTMO-
c(epHOii Biaru Ha OXJIaXKICHHBIH N3METbYeH-
HEIN TIOPOIIOK, U HEOOXOMUMEBIE TIPH KPHOU3-
MEJIBYCHUU NPEABAPUTEIBHO BBICYLIEHHBIX
MPONYKTOB;

— [10JIy4aThb KaY€CTBEHHO HOBBIE POAYKTHI,
HaIPUMEP MEJKO AMCIEPCHBIE CBEXKE3aMOpPO-
YKEHHBIE PPYKTOBO-ATOIHBIE HITH OBOIIIHBIE MTO-
POLIKH, KOTOPBIE MOTYT MCIIOJIB30BaThCs MPU
HU3TOTOBJICHUU BBICOKOBUTAMUHU3UPOBAHHBIX
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Puc. 1. [IpuHiunuambHas cxeMa a30THOTO TYHHEIIBHOTO 3aMOPAXKH-
BaTessl: A —30Ha OXJIaXKACHUs, B — 30Ha HHTCHCHBHOTO 3aMOPaKH-
BaHUs (opomeHus), C — 30Ha BRIpaBHUBAHHS TeMIlepaTypsl, D —
OJIOK MPeIBAPUTEIHHOI0 OXJIAXKICHUS: | — TyHHElb; 2 — pama; 3 —
TpaHCTIOpTepHas JeHTa; 4 — mTopa; 5 — BEHTUIATOP; 6 — POopCyHKa
30HBI 3aMOPAXUBAHUS; 7 — KPHOTCHHBIN HATHETATENb; § — TIOIOHBI
¢ ceipbeM; 9 — popcyHka 010K MTPEABAPUTEIBHOTO OXJIAK ICHHUS.

Fig. 1. Principle diagram of nitrogen tunnel freezer: A — cooling
zone; B —intensive freezing zone (spraying); C — temperature zone;
D —block of pre-cooling: 1 — tunnel; 2 — frame; 3 — transport; 4—5 —
fan; 6 — freezing zone; 7 — cryogenic charger; 8 — trays with raw
material; 9 — spray of pre-cooling block.
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COPTOB MOPOKEHOT0, HOTYPTOB, CBEKUX COKOB C HATY-
pajJbHBIM LIBETOM, apOMaTOM U BBICOKHUMH BKYCO-
BBIMHM Ka4€CTBaMHU.

Ha puc. 2 mokazana cxema KpuOMeIbHUIIBL, oOec-
MEYUBAIONIEH M3MENBYCHIE CBEXE3aMOPOKEHHOTO
CBIPBS C TIPOU3BOUTENBHOCTBIO 50—150 kr/4 [4].

B npouiecce n3mensaeHns MaTepuat, moaBaeMblit
13 HU3KOTEMIIEPAaTYpPHOTO XPaHWIIHINA, 3arpyKaeTcs
B OyHKep 1, 0TKya ¢ TOMOIIIBIO 103aTopa 2 IOPIMOHHO
IO/IaeTCsl B ITHEKOBBIN MUTATENb 3. Bparmmarommiics
C MOMOUIbI0 MOTOpa-peAyKTopa 4 HIHEK 5 mepemMe-
[aeT 3aMOpOKEHHOE CBIphE B KaMepy momona 6.
KoncTpykius nurarens npeaycMaTpuBaeT JOOXIIax-
JIEHHE MOJaBa€MOT0 B KaMepy IoMoJia ChIpbs A0
TpeOyeMBIX TeMIEpaTyp ¢ MOMOIIBIO MOCTYIAIOLIEH
B IUTAaTENb yepe3 mTylep 10 a30THON MapoXKHUIKOCT-
HoO# cMmecu. [ToMoIT CRIpBS B Kamepe 6 MPOMCXOIUT 3a
CYeT ero KOHTaKkTa ¢ Ouinamu 7, TMHEWHas CKOPOCTh
NepeMeIeHNs] KOTOPBIX P UX BPAIIEHHH C IOMOIIBIO
anektpoasuratens § ¢ uactoroit 3500 06/MuH cocTas-
nset 55 m/c. Temmeparypa pabodeit cpensl B mpejie-
max —40...—150°C B xamepe momoJyia M mMUTaTENE
perynupyeTcsi aBTOMaTHYECKUM PETYISITOPOM TEM-
mepaTypsl 9, CBI3aHHBIM ¢ CHCTEMOU JTO3UPOBAHHOMN
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Puc. 2. Kpuorennsiit usmensuntenb: 1 — OyHkep; 2 — nozarop; 3 —
LIHEKOBBIN MUTATENb; 4 — MOTOP-PENYKTOP; 5 — IIHEK; 6 — Kamepa
nmomouia; 7 — OWIBl; 8§ — 3IEKTPOABUTATENb; 9 — perynsarTop
temmepatypsr; 10, 11 —mrynepa; 12 — BeixoaHas ceTka; 13 —pykas;
14 — npuemHast eMKOCTb; 15 — onopHasi craHuHa; 16 — mysabT ynpas-

JICHUA.

Fig. 2. Cryogenic blender: 1 —bin; 2 —dozer; 3 — screw feeder; 4 —
motor gear; 5 — auger; 6 — mill chamber; 7 — beaters; 8 — electric
motor; 9 —temperature controller; 10, 11 —connections; 12 — output
matrix; 13 — hung sleeve; 14 — receiving tank; 15 — supporting

frame; 16 — control panel.
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on a cooled grinded powder, and needed at cryogrinding
of pre-dried products;

— the obtaining of qualitatively new products, e.g.
finely dispersed freshly frozen fruit-berry or vegetable
powders, which may be used during production of highly
vitamin ice-creams, yoghurts, fresh juices of natural
color, flavor and high taste quality.

Fig. 2 shows the diagram of cryomill, providing the
grinding of freshly frozen raw material with the product
rate of 50-150 kg/hr [4].

During grinding the material supplied from low-
temperature storehouse, are loaded into the bin 1,
wherefrom using the dozer 2 it is supplied into screw
feeder 3. Rotating by means of motor gear 4 the auger
5 removes the frozen raw material into mill chamber
6. The construction of feeder foresees the aftercooling
of'the supplied into the mill chamber raw material down
to the needed temperatures using the entering into
feeder via the connection 10 of nitrogen vapor liquid
mixture. The raw material grinding in the chamber 6
proceeds due to its contact with the beaters, moving
linear speed of which at their rotation by means of
electric motor 8 with the rate of 3,500 rot/min makes
55 m/s. The tempe-rature of operating medium within

the limits of —40...—150°C in mill chamber and
feeder is regulated by automatic temperature
controller 9, connected to the system of dozed
4 supply of coolant via the connections 10 and 11.
The grinded raw material due to centripetal
forces and excess pressure of nitrogen vapors
in the mill chamber is blown-up via the output

ﬂ grid 12 and hung sleeve 13 into receiving tank

14. The grinding rate for raw material, i. e. the
average size of yielding from the mill chamber
particles is determined both the temperature of
medium of mill chamber and the dimensions of
holes on output grid 12, which may vary within
0.5-5 mm. Correspondingly the average size of
particles depending on experimental techno-
logical conditions may alter within the limits of
10-500 um. All the operating mounting groups
of cryomill are set on the operating frame and
power-connected by means of the control panel
16.

The peculiarity of this stage of cryogenic
grinding is the determining by thermoplastic
analysis method of optimal temperature of
cryogenic grinding 7, for each certain type of
raw materials [4]. This is necessary for reduction
of prime cost of the cryogenic grinding itself,
since the rise of temperature in the mill chamber
higher than 7, results in a sharp decrease of
the mill productivity rate and the aggravation of
the quality of the obtained powder, and at a
significant grinding temperature decrease lower
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roavu XJjiagarenra uepes mrymepa 10 u 11. U3mens-
YEHHOE ChIPbE 32 CYET IEHTPOOESKHBIX CHUII U U30bI-
TOYHOI'O JaBJIEHHs NapoB a30oTa B KaMepe MomoJia
BBIJYBaeTCs Uepe3 BEIXOAHYIO CeTKy 12 u pykas 13 B
MIPUEMHYIO eMKOCTh 14. CTeneHpb N3MENBIEHNS ChIPbS,
T. €. CPETHUH pa3Mep BBIXOAAIIMX U3 KaMEPhI TOMOJIa
YacTHII, ONpeNeNnsieTcsd Kak TeMIepaTypoi cpenbl B
KaMmepe 1oMoJia, TaKk U pa3MepaMH OTBEPCTUH Ha BbI-
XOIIHOM ceTke 12, KOTOpBhIe MOTYT U3MEHSTHCS B Ipe-
nenax 0,5-5 mM. COOTBETCTBEHHO CpPEIHUU pa3Mep
YaCTHUII B 3aBHCUMOCTH OT TEXHOJIOTHIECKHUX YCIOBUN
dKCIEepUMEHTa MOXET Jie)KaTrh B mpenpenax 10—
500 mxm. Bce paGoumne y3mpl KpHOMEIHHHIIBI yCTa-
HaBJIMBAIOTCS Ha OTIOPHOW CTaHWHE 15 W MOIKITIO-
YarOTCs K 3JIEKTPONHUTAHHIO C TOMOIIBIO ITyJIBTA YIIpaB-
nenus 16.

Oco0eHHOCTD 3Tana KpUOTeHHOTO U3METIBUCHUS —
OIpeZieNIEHUE C MTOMOIIBI0 METO/1a TEPMOIIACTHIEC-

than 7, , the nitrogen expenditure increases and average
exploitation term of main mounting groups of cryomill
reduces, i. e. prime cost of the resulted products consi-
derably increases.

Fig. 3 shows the general appearance of the complex
for realization of the following technological stages,
cryosublimation fractionation of biological materials [5].
According to the scheme the trays 1 with preliminary
frozen and cryodispersed with rotary-impact cryomill
(see Fig. 2) raw material are placed into vacuum
chamber 2, where at —25°C and pressure of 1.2 mm
of mercury column its freeze-drying starts. Within the
whole period of freeze-drying (15 hrs), terminating at
the raw material temperature of 20°C and pressure in
the chamber of 0.1 mm of mercury column, for
separation of low molecular aqueous fractions is divided
into 3 time intervals by 5 hrs each. During the first
interval Az, the molecular fluxes of fraction |, from

KOTO aHajiM3a ONTHMAalbHOW TeMIEepaTypsl
KPUOTEHHOTO M3MeNbueHus 7,,, KaxXa0ro
KOHKPETHOTO BHJAA ChIpbs [4]. T0 HEobxo-
JMIMO JJ151 CHIDKEHHSI CE0ECTOMMOCTH HMEHHO
KPHUOTE€HHOTO U3MENTFIEHNS, TaK KaK TOBBIIIIe-
HUE TeMIepaTypsl B KaMepe IOMoJia BbIIIE
1., TPUBOANT K PE3KOMY CHHIKEHHIO TIPOH3-
BOAMTENBHOCTH MEJBHULBI U YXYIUIEHUIO
KadecTBa MOIy4aeMOro MopoLIKa, a IpH 3Ha-
YUTEIILHOM NOHIKEHHU TEMIIEpaTypPhl IOMO-
na Huxe 1), yBeTMYUBAETCS PacXoi a30Ta v
YMEHB-IIAETCS CPEIHUI CPOK HKCIUTyaTallH
OCHOBHBIX y3JIOB KPHUOMEJIBHUIIBI, T. €. CYLIeC-
TBEHHO MOBBINIAETCS CEOECTOMMOCTD TIPO-
JYKIHH.

Ha puc. 3 npeacraBneHa npuHIMNHAIbHAS
cXeMa KOMIUIEKCa IS peaiu3aluy ClIeqyo-
IIeT0 TEXHOJOTHYECKOT0 ATara — KpuocyOosu-
MAaIMOHHOTO (QPaKIMOHUPOBAHUS OHOJIOTH-
yeckux mMarepuainos [5]. CornacHo cxeme mnof-
JOHBI | ¢ MpenBapUTENbHO 3aMOPOKEHHBIM
1 KPUOAWCIIEPTHPOBAHHBIM HA POTOPHO-YIap-
HOW KpHOMEJIBbHHLIE (CM. PUC. 2) CBIPHEM I10-
MEIIAIOTCs B BAKYYMHYIO KaMepy 2, Te IpH
temreparype —25°C u naBienuu 1,2 MM pT. CT.
HaYMHAeTCs ero Tnodumm3anus. Becs mepruon
srodumzaryu (15 1), 3aKaHIMBaAIOIIUICS TIPH
temneparype cbipbs 20°C 1 JaBlIeHNN B Ka-
mepe 0,1 MM pT. CT., IUIA pa3feneHus: HU3KO-
MOJIEKYJISIPHBIX BOTHBIX (Dpakiuii pa3ouBaert-
csl Ha 3 BpeMEHHBIX MHTEpBaja Mo 5 9 Kax-
Jblid. B iporiecce nepBoro uHTepBaia Af, Mojie-
KyJISIpHBIE TIOTOKU (pakiuuu | u3 cyonuma-
LUOHHOW KaMepbl 2 0CaXIAI0TCSI Ha OXJIaXk-
JaeMbIX XHIKAM a30TOM KpPHONAaHEJsIX Je-
cyOimmaropa 7, B TO BpeMsl Kak OCTaJIbHBIC
necyOIMMaTopsl MEPEKPBITHl BEHTHISIMH 8
u 8. Jlecybmumarop 7" 3a Bpems A¢, NpHHH-
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fo atm.
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Puc. 3. YcraHoBKa misi KpuocyOIMMaMOHHOTO pa3aeiaeHUs
HHU3KOMOJIEKYJIIPHBIX BOAHBIX (DpaKIMii OMOJIOTHYECKUX MAaTEPHAJIOB:
1 —monons! c OnomarepuantaMu; 2 — cyOIMMannoHHast Kamepa; 3 —
(dopBakyyMHBII Hacoc; 4 — BaKyyM-TIpOBOJBL; 5 — HH(]paKpacHbIe
HarpeBaTteiy; 6 — KpHOT€HHBIE TaHEeIH OCHOBHBIX JeCyOIMMaTOpPOB;
7,7, 7 — ocHOBHBIE AecyOmmmartopsr; 8, 8, 8" m 9,9, 9°° —
BaKyyMHbIE€ BEHTHJIN OCHOBHBIX JiecyOnnmaTopos; 10 — kproreHHas
e€MKOCTh C XUAKUM a30ToM; 11 — kpronpoBosl; 12 — KpuOTreHHBIE
BeHTWNH; 13 — 3amuTHBIN necyOnmumarop; 14 — KpuoreHHast TaHelb
3aIIUTHOTO AecyOnumaTopa; 1 5 — clIMBHBIC BEHTHIIH OCHOBHBIX JIECY0-
JUMaropos; 16, 167, 16" — mpreMHbIe eMKOCTH OCHOBHBIX JICCYOJIH-
MaropoB; 17 — npueMHas eMKOCTb 3allUTHOTO JecyOnnmaropa; 18 —
CIIMBHOM BEHTHJIb 3aIIUTHOTO JiecyOimMaropa.

Fig. 3. Assembly for cryosublimation separation of low molecular
aqueous fractions of biological materials: 1 — trays with biomaterials;
2 —sublimation chamber; 3 — forevacuum pump; 4 - vacuum hoses; 5
—infrared heaters; 6 — cryogenic plates of main desublimators; 7, 7°,
7" —main desublimators; 8, 8", 8 and 9,9, 9°* — vacuum faucets of
main desublimators; 10 —cryogenic vessel with liquid nitorogen; 11 —
cryohoses; 12 — cryogenic faucets; 13 — protective desublimator;
14 — cryogenic plate of protective desublimator; 15 —drain valves of
main desublimators; 16, 16°, 16™" —receiving tanks of main desubli-
mators; 17 — receiving tank of protective desublimator; 18 — drain
valve of protective desublimator.
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MaeT Ha ce0sl MOJIEKYJIIPHBIE TOTOKU (pakiuu F, Ipu
3aKPBITHIX BEHTHISIX 8 M 8. AHAJIOrM4HO Ha JiecyOnu-
matope 7" ocaxaaercs ppakuus F, 3a Bpems At,.
[Toce okoH9aHUS TPOIECCOB THUO(UIUIANUHN U OTO-
rpeBa 1ecy0auMaTopoB BoAHbIE Gpakuuu F, F,, F|
CIIMBAIOTCA B OTJIETbHBIC IPUEMHBIE eMKOCTH 16, 167,
16" cooTBeTCTBEHHO. /[l WX 3aIIUTHI OT MOJICKYIT
(hopBakyyMHOTO Maciia U3 Hacoca 3, THTCHCUBHOCTD
MMOTOKA KOTOPBIX BO3PACTacT MO MEpe CHHKEHHUS
TeMIIepaTyphl aHenel 6 OCHOBHBIX JeCyOJIMMaTOPOB,
B KOMILJIEKCE UCIIONIB3YETCS 3allIUTHBIH JIecyOIuMarop
13, oxmaskmaeMbIii TapaM¥ >KHJIKOTO a30Ta, MCIa-
psitoerocs B OCHOBHBIX fecyOnumaTopax. [Ipaktuka
MOKa3bIBAET, YTO JAHHBIA MOAXOMA K MOJIEKYISIPHOMY
pa3/eyIeHNI0 HU3KOMOJIEKYIISIPHBIX BOJHBIX (QpaKIHii
B BecoBoM amamazone 50-500 a.e.m. He UMeeT
aHAJIOTOB KakK IO Ka4eCTBY pas3leieHHs, TaK U IO
COXPAaHHOCTH OMOJIOTHYECKUX CBOMCTB BBIIEISEMBIX
MOJIEKYJI.

CrenyromumM BaXHBIM TEXHOJIOTHYECKHM ITAIIOM
SIBJISICTCS BBIIENICHUE JIMIUIHBIX (Ppakiuii 13 ocTaBLIe-
rocst B Kamepe 2 THOGHIM3UPOBaHHOr0 OMoMaTepuaia
C TTIOMOIIBIO XJIAJOHOBEIX PACTBOPHUTENCH [6].

DKCTPaKIUIO JIMITAAHBIX (PPaKIUii U3 CHIPhS paCTH-
TEJILHOTO M >KUBOTHOT'O MIPOUCXOKICHHUS C IOMOIIBIO
CKIDKEHHBIX Ta30B CJIEIyeT OTHECTH K YUCITY UHTCH-
CHUBHO Pa3BHUBAIOIINXCSI KPHOOMOTEXHOJIOTUH. DTOMY
CIIOCOOCTBYET BBICOKOE Ka4eCTBO MOIYYAEMBIX HH-
IPEIUEHTOB, NHTEHCUBHO HCIIOIB3yeMbIX B (hapma-
LIEBTUYECKON M KOCMETHYECKOH IMPOYKIHH, ITPY IIPOU3-
BOJICTBE 0CO0O0 IIEHHBIX PACTUTEIHHBIX MAcel U THIIe-
BBIX 100aBoK [3, 6]. Hanbomnee BaxHBIM 00CTOSATEb-
CTBOM JTOTO 3Tara SBJISAETCS BO3MOXKHOCTh COXpa-
HUTh HATUBHYIO CTPYKTYPY U CBOHCTBA BBIACISIEMBIX
JIUITUTHBIX KOMIDIEKCOB 32 CHYET YHHKAIbHOCTH PUMe-
HsEMBIX pacTBopuTeneld. Cpeau HuX HanOoJsee mepc-
MMEKTUBHBIMU CUHTAIOTCS CHKIKEHHBIE XJIOP(TOp-
COJIeprKalllue YIIIeBOIOPOIBL: XJIJI0HbI, ONIIChIBAEMbIE
obweit popmynoit C (H, Cl, F), ... IIpeumymecTsa
WX MPUMEHEHHUSI sl KCTPAKIIMY JUIUIO0B MOIPOOHO
onucassl B [6]. K OCHOBHBIM MOKHO OTHECTH:

— HHU3KHE TeMIepaTypbl KUICHUS NPUMEHIEMbIX
CKIKEeHHBIX Ta30B (0T —30 10 —80°C) mO3BOJIAIOT JIeT-
KO yHalsTh PacTBOPUTENb M3 3KCTPAKTa AaKe MpHU
KOMHATHBIX TeMIIepaTypax, u3beras neperpesa O1o-
MaTepHana, 4TO COXpaHsIeT OMOJIOrMYECKYIO aKTHB-
HOCTh KOHEYHOTO MPOAYKTa U 00ECIIEYUBAET €TO BhI-
COKYIO YHCTOTY U CTaOMJIbHOCTb;

— WHEPTHOCTh COKMKCHHBIX Ta30B UCKIIOYACT XH-
MHYECKYIO AETPafaluio epepadaTbiBAEMOTO ChIPbS
1 TIOJYyYaeMBbIX 3KCTPAKTOB;

— (pu3HKO-XMMUYECKIEe CBOWCTBA COKMIKEHHBIX T'a-
30B 00€CIEeYNBaIOT X JIETKOE MIPOHUKHOBEHHE B OHO-
MaTepHall B IPOLecce IKCTPAKIHH;

— HCTIOJIB3YS PA3IUYHBIC Ta3bl U HX CMECH MOXHO
CO3/1aBaTh PACTBOPHUTENH C 3aJaHHBIMH H30HpaTeb-
HBIMH CBOWCTBaMH, T. €. BECTU CEJIEKTUBHYIO HKC-
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sublimation chamber 2 are precipitated on liquid
nitrogen-cooled cryoplates of desublimator 7, while the
rest desublimators are closed with the faucets 8" and
8"". Desublimator 7* within the time Az, takes molecular
fluxes of fraction F, at the closed faucets 8 and 8".
Similar for sublimator 7 the fraction F is precipitated
for the time Az, After finishing of freeze-drying and
thawing of desublimators the aqueous fractions F, F,
F, are poured-off into receiving tanks 16, 167, 167,
correspondingly. To protect them from oil molecules
of forevacuum pump 3, the flux intensity of those
increase with temperature fall of the plates of 6 main
desublimators, jointly there is used protective desubli-
mator 13, cooled with liquid nitrogen vapors, evapo-
rating in main desublimators. The practice demonstra-
tes that this approach to molecular separation of low
molecular aqueous fractions within weight range of
50-500 a. m. u. have no analogues both on the sepa-
ration quality and on the integrity of biological properties
of the molecules being isolated.

The next important technological stage is isolation
of lipid fractions from the remained in the chamber 2
frozen-dried biomaterial using coolant solvents [6].

Extraction of lipid fractions from raw materials of
animal and plant origins by means of condensed gases
should be referred to the intensively developing cryo-
biological technologies. High quality of the ingredients
to be obtained, widely used in pharmaceutical and
cosmetic products, when producing valuable plant oils
and food additives, contributes to this [3, 6]. The most
important circumstance of this stage is the possibility
to preserve native structure and properties of isolated
lipid complexes due to the unique nature of the applied
solvents. Among them the most perspective are see-
med to be the condensed clorine-florine-containing car-
bohydrates: chlorofluorohydrocarbon, described with
a general formula C (H, CI, F), ... The advantages of
their application for extraction of lipids are described
in details [6]. To the main ones the following can be
referred:

— low temperatures of boiling for the used conden-
sed gases (from —30 down to —80°C) enable an easy
removal of solvent from the extract even at room tem-
peratures, avoiding overheating of biological materials,
that preserves the biological activity of the final product
and provides its high purity and stability;

— inertness of condensed gases excludes chemical
degradation of processes raw materials and the extracts
being obtained,;

— physical and chemical properties of condensed
gases provide their easy penetration into biological
material during extraction;

— using different gases and their mixtures it is
possible to design the solvents with the determined
selective properties, i. e. selectively extract the certain
compounds, not involving other containing in a solvent
cake extractive substances.
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TPaKITHIO OTIPEICTICHHBIX COCTMHEHUH, HE 3aTparuBas
JIPYTHE COJEPXKAIHUECS B MIPOTE IKCTPAKTHUBHBIC
BEIIECTBA.

OpnHako NOATOTOBKA CHIPHS K SKCTPAKIIUY CHKAXKCH-
HBIMU Ta3aMH BKJIIOYAET TEXHOJOTUYECKUE ITAIlbI,
3HAUYMUTENHHO CHIDKaromue 3((PEeKTHBHOCTh BCETO
npotiecca B 11e51oM. [Ipeske Bcero sTo npeaBapuTeb-
Hasl CyIIKa repepadaThiBaeMOro ChIPhsS JI0 OCTaTO4-
HOH BiaxxHOCTH (5—7%) U ero u3MeNnbpueHue nepen
9KCTPAKIUEH 1O MUKPOHHBIX pa3MepoB. ITO 00BsIC-
HSIETCSl TEM, YTO COJAEpIKaIascs B OHOCHIpbE BOJA
MIPETATCTBYET MPOHUKHOBEHUIO B HETO THAPO(POOHBIX
pacTBOpHUTEINe, KOTOPBIMH SBISIOTCS XJIAJOHBI, a
pasMep yacTuil onpeaeseT Bpemsa nudhdy3rnoHHOTO
W3BICYEHUS JTUIUIHBIX MOJIEKYII.

[IpuMeHeHne TEXHOJOTUM KPUOTE€HHOTO U3MENb-
YeHUs] OMOJOTHYECKUX MarepuaioB [4] UCKIodaeT
YXy[ILIEHUE KaueCTBa CBHIPbsI MIPU €ro AUCIEPTUPO-
BaHUU. B TO e Bpems mpu OOBIYHOH CYIIKE, B TOM
qucie ¥ Ipu yMEpPEeHHBIX Temneparypax (40—60°C),
Omostornueckasi akTHBHOCTH OOJIBIITUHCTBA Hanboee
BQ)KHBIX MHTPEIUEHTOB HAUWHAET MaiaTh. JTO CBS3a-
HO C TeM, 4To yke npu yaanenunu 15-20% Brmaru no-
ITyCTUMBIE KOHIICHTPAIIMH MUHEPATLHBIX BEIICCTB B
JKUIKOH (ha3ze BBIXOAAT 3a Mpezesibl PU3n0J0oruiec-
KOTO HHTEPBaJIa, KOTOPBIN JIJIST CJIOKHBIX OMOMOJIEKYJT
JIOCTATOYHO Y3KuH [8]. DTO HEM30EI)KHO MPUBOIUT K
JeTpalalliy UX CTPYKTYPHI H ITOTepe Hanboliee Baxk-
HBIX OMOJIOTHYECKHUX CBOWCTB. DKCIIEPUMEHTAILHBIC
WCCIIeIOBAaHUS U3MEHEHUs OMOJIOTHYECKOH aKTUB-
HOCTHU MOJIEKYJISIPHBIX KOMILIEKCOB B IPOIIECCE Mepe-
pabOTKU HArIAIHO JEMOHCTPUPYIOT BO3MOXKHOCTh
MUHUMU3ALUN TSUCTBUS OMOXUMHUYECKUX MEXaHU3-
MOB IHOBPEXKJICHHS ITyTEM KPHUOCYOIUMAIOHHOIO
BBICYIIMBAHUS OMOOOBEKTOB, T. €. YAAJICHUS BOIbI U3
3aMOPOKEHHOTO (JIBOOOPA3HOT0) COCTOSHHS, UTO
HCKITIOYaeT N3MEHEHNE XUMUYIECKOTO COCTaBa KUIKON
(hasel, HEXKETATEBHBIC SBJICHUS OKHCICHUS U MeXa-
HUYECKON YCaJKW BBICYIIMBAEMOTO CHIPBS, XapakK-
TEpHBIE JUUIS BCEX APYTUX BUIOB yHaJICHUS BIIArH, a
TaKXe IMOJIHOCTHIO COXPAHSAET ONOIOTHIECKY O aKTHB-
HOCTb MOJIEKYJI [8]. IMEHHO MO3TOMY IS TOJTy4YEHUS
BBICOKOKAaUY€CTBEHHBIX 3KCTPAKTOB HEOOXOIUMO HC-
M0JIb30BaTh PACCMOTPEHHBIC MPEUMYIIECTBA KPUO-
FEHHON MOATOTOBKU ChIpbs. B HacTosmiee Bpems
TOJBLKO TaKOH KOMIIJIEKCHBIM ITOJXOJ I1O3BOJISET
MIOJTYYUTh YHUKAIBHBIC TIO CBOUM CBOMCTBAM JIUITH/I-
HbIe (hpakuuu [8].

[IpeaBapuTebHO BBICYIIICHHOEC W M3MEIBICHHOE
CBIPBE TIOMEIIAIOT B 3KCTPAKTOPHI 3 (puc. 4) u mox
naBieHreM 820 aTM 3aJMBaIOT KUIAKAM XJIAJTOHOM
u3 HanopHoU emkoctu 2. [locne 3a1aHHOro BpeMeHu
AKCTPAKIINH, KOTOPOE OTPEAEISAETCS BUIOM CHIPhS U
TpeOOBaHUAMU K COCTaBY IKCTPAKTa, XJIaJ0H BMECTe
C pacCTBOPEHHBIMHU B HEM BeIllECTBaMU 4epe3 QUIbTp
TOHKOM OUMCTKU CIMBalOT B ucnaputens 4. OnHo-
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However the preparing of the raw materials to
extraction with condensed gases include technological
stages, significantly decreasing the effectiveness of
the whole process. First of all it is a preliminary drying
of processed raw materials of necessary humidity (5—
7%) and its grinding prior to extraction to micron sizes.
This is explained by the fact that containing in biological
raw material water prevents the penetration in it of
hydrophobic solvents, which are chlorofluorohydro-
carbons, and the size of particles determines the time
of diffusive extraction of lipid molecules.

The application of cryogenic grinding technologies
for biological materials [4] excludes the aggravation
of the quality of raw materials during its grinding. At
the same time at common drying, including the one
under moderate temperatures (40—60°C) the biological
activity of the majority of the most important ingredients
starts falling [8]. This is related to the fact that even
during removal of 15-20% moisture the admissible
concentrations of mineral substances in a liquid phase
are overrunning the limits of physiological interval,
which is for complex biomolecules quite narrow. This
is inevitably results in degradation of their structure
and loss of the most important biological properties.
Experimen-tal studies of the change in biological activity
of molecu-lar complexes during processing evidently
demonstrate the possibility of minimization of the effect
of damage biochemical mechanisms by means of
cryosublimation drying of biological objects, i. e. water
removal from frozen (ice-like) state, that excludes the
change of chemical composition of liquid phase,
undesirable oxidation and mechanical shrink of the raw
material being dried, characteristic for all other types
of moisture elimination, as well as completely preser-
ves biological activity of molecules [8]. This is precisely
why to obtain high-quality extracts it is necessary to
use the considered advantages of cryogenic prepara-
tion of raw material. Nowadays only such a combined
approach enables to obtain the unique on their proper-
ties lipid fractions [8].

Preliminary dried and grinded raw material is placed
into extractors 3 (Fig. 4) and under the pressure of 8—
20 atm is poured with liquid chlorofluorohydrocarbon
from the gravity tank 2. After the set extraction time,
which is determined by the type of raw material and
requirements to the extract composition, the chloro-
fluorohydrocarbon together with the dissolved in it sub-
stances through the backup filter is removed into the
condenser 4. Simultaneously the operating pressure
of chlorofluorohydrocarbon vapours in the condenser
reduces, resulting in the boiling-up and evaporation of
liquid chlorofluorohydrocarbon. Its vapours enter into
condensing unit 1, cooled with cooling aggregate 5,
where they are condensed and again enter into the
gravity tank. The remained in the condenser fat-soluble
fractions are removed into receiving tank 8. The pecu-
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BpeMEHHO pabodee JaBJIeHHWE MapoOB XJaJOHA B
HCIIapUTEJIE YMEHBIIAETCS, YTO IPUBOANT K BCKHUIIA-
HUIO U UCHIAPEHUIO KHUAKOTOo XnagoHa. Ero mapsl mo-
CTYIAIOT B KOHAEHCATOp 1, OXJIaXk1aeMbIi XOJIOIUIIb-
HBIM arperaTtoM 5, Te KOHJCHCUPYIOTCS M BHOBB
MOCTYyNalT B HAMOPHYIO eMKocTh. OcTaBuiuecs B
HCTIapHTEIIe )KUPOPACTBOPUMBIE (PPAKITUH CIIHBAIOTCSI
B MPHUEMHYI0 eMKOCTh 8. OCO0eHHOCTHIO PabOTHI
JTAHHOM 9KCTPAaKLIMOHHOW yCTaHOBKH SIBJISIETCS UCIIOJIb-
30BaHME a30THOM JIOBYILKH CIIEIIMAJIbHON KOHCTPYKLIUI
JUTsL TUIATEJIBHOTO yHaleHus XJIaJoHa U3 IIpoTa U
9KCTpaKTa C COXpaHEHHEM €ero B cucteme. [Ipu aTom
9KCTPAKTOP BMECTE C COJEPKAIMMCS B HEM IPOTOM
oTKauMBaercd B TeueHue 40—60 MUH BaKyyMHBIM Ha-
COCOM 7, a ynansieMble U3 IIPOTa B IPOLIECCE OTKAYKU
Mapel XJIaJloHa KOHJEHCUPYIOTCA Ha KPHOIAHENIAX
a30THOH TOBYIIKH 6. [locne oTkauku JOBYyIIKA OTETI-
JIIETCS W XJIAJOH CITUBAETCS B HAIIOPHYIO €MKOCTb.
Takol Moaxox MO3BOJAET NPAKTHYECKH

MOJTHOCTBIO MPEIOTBPATUTH BEIOPOC XJIaJ0HA

B aTMoc(epy U YMEHBIIUTh €ro OCTaTOYHOE

COJIEpKaHNE B LIPOTE U B ITOTy4aEMBIX KHUPO-

pactBopuMbIX (pakiumsax go 0,01% u Hioke.

liarity of this extraction device functioning is the use
of specially designed nitrogen trap for thorough removal
of chlorofluorohydrocarbon from the extraction cake
and extract with its keeping in the system. Herewith
the extractor together with the containing in it extraction
cake is pumped for 40—60 min with vacuum pump 7,
and chlorofluorohydrocarbon vapours to be removed
from the extraction cake during pumping-down are con-
densed on cryoplates of nitrogen trap 6. After pumping-
down the trap is getting warmer and chlorofluoro-
hydrocarbon is removed into gravity tank. Such an ap-
proach enables quite complete prevention of the chloro-
fluorohydrocarbon yield into atmosphere and reduction
of'its residual content in the extraction cake and in the
resulted fat-soluble fractions down to 0.01% and lower.
This is especially important when using them in highly
qualitative pharmaceutical and cosmetic preparations.
Now less important are nitrogen traps for preserving

3T0 0COOEHHO BayKHO MPH MX UCTIOIb30BaHUH
B BBICOKOKAUYE€CTBCHHBIX @apMaHeBTI/IT-IeCKI/IX
U KOCMeTH4YecKux mnpemnaparax. He meHee
Ba)KHBI 230THBIE JIOBYIIKH H 17151 COXPaHEHUS
JOPOTHX SKCKJIIO3UBHO MOJ0OPaHHBIX PaCcTBO-
pUTeNei, MOTepH KOTOPBIX B OOBIYHBIX YCTa-
HOBKaX MOTYT COCTaBIIATh 10 2—5% 3a IUKII.

CoctaB M cBoOiCTBa OMOAOTMUHECKU
AKTUBHBIX MOAEKYASIPHbIX Kprodppakumii

[IpuMeHeHnEe PacCMOTPEHHBIX KPHOOWO-
TEXHOJIOTHH JUTS IepepadOTKH PACTUTEIBHOTO
CBIPBSI ¥ TKAHEW JKUBOTHBIX TIO3BOJISIET IIEJIe-
HarpaslieHHO nu(EepeHITNPOBATh COCTaB U
CBOMCTBA BBIACSIEMBIX (PPaKIHii C LENbIO UX
ONITUMAIIBHOTO O€30TXOHOTO MCIIONb30BAHUS
B MPOM3BO/ICTBE Pa3NUUHON Mpoaykuun. Ha-
pUMep, 3Talbl KPUOU3METIBUCHUSI U KPHO-
CyOJIMMalMOHHOTO (PaKLIUMOHUPOBAHHS (CM.
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AKE3aMOPOKEHHOI'0 MCXOIHOTO ChIPhsI Ha [IBE

(hpaxIwn: HI3KOMOJIEKY ISIPHBIA BOIHBINA pacT-
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BOP U CYXOH MOPOIIIOK.

KombuH1poBaHue cyOIMMHIPOBAaHHBIX I10-
POIIKOB C MOCJENYIONINM EPEBOIOM MO0~
OpaHHBIX CMECEH B KalCyJbl WM TaOJeTKH
JlaeT BO3MOXKHOCTH CO3/1aTh HaTypajbHBIC
pernaparsl Uit KOPPEKTHPOBKH BUTAMHUHHOTO
WM MUHEpaJIbHOTO OajlaHca B OpraHU3MeE
yenoBeka. [IpakTrka moka3bIBaeT, YTO TaKUe
Ipernaparsl 3HaYUTENbHO 3P PeKTHBHEE CHH-
TETUYECKUX IMOJMBUTAMHUHHBIX aHAJIOTOB [&].
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Puc. 4. [IpyanunuaisHas cxeMa yCTaHOBKH JUTS SKCTPAKIMH CKIDKEH-
HBIMH ra3aMu: | — KOHZEeHcaTop; 2 — HaOPHAs EMKOCTb; 3 — AKCTPaK-
TOp; 4 — UCHIApUTETh; 5 — XOIOIMWIBHBIN arperaT; 6 —a30THas JOBYIIIKA;
7 — BakyyMHBIH Hacoc.

Fig. 4. General appearance of the device for extraction with condensed
gases: 1 — condensing unit; 2 — gravity tank; 3 — extractor; 4 — con-
denser; 5 — cooling aggregate; 6 — nitrogen trap; 7 — vacuum pump.
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[TomyuaeMbie BogHBIC (DpaKITHH, TAKKE COIEPKa-
[THAE BUTAMHUHBI, MEKPOXJIEMEHTHI, aMIHOKHUCIIOTHI U
JIpyTrue MOJEKYSpHbIE KOMILTEKCHI BECOM He Oolee
300-500 a. e. M. [5], ssBIsAIOTCS LIEHHBIMU 1Oy habpu-
KaTaMHu JUIsl KOCMETUYECKOr0 U IMUIIEBOTO IPOU3BO/I-
CTBA.

Crnenyromiuii 3tamn (ppakiimOHUPOBAHUS — BBIIEIIE-
HUE JIUTTUI0B U3 KPUOCYOIMMHUPOBAaHHBIX ITOPOIIIKOB C
TIOMOTIIBIO CKFDKEHHBIX Ta30B, YTO MPH IepepadoTKe
pPaCTUTEIHLHOTO CHIPHS MTO3BOJISET MOMYYUTDH IIENBIH
CIIEKTP YHUKAIHHBIX TI0 CBOUM CBOMCTBAM M COCTaBY
macen. Coaeprkanre HanOoJee [IEHHBIX HHTPEHEHTOB
B 3THX MacljiaX CYIIECTBEHHO TOBBIMIACTCS MPH HC-
TT0JIb30BAaHUY UMEHHO KPHOTCHHBIX TEXHOJIOTHIA TIPEI-
BApUTEIBHOM MOATOTOBKU ChIpbs. Tak, comepxaHue
CKBAJICHA B aMapaHTOBOM MacJie, 10 JaHHBIM TECTOB
Ha razoBoM xpomatorpade HP 6890 PLUS c mnas-
MEHHO-UOHU3aUOHHBIM aeTekTopom (Hewlett-
Packard, CIIIA), mociie KpHOT€HHOH TOATOTOBKH HC-
XOJIHOTO CHIpbs Bo3pacTaiio ¢ 3,5 1o 7,6 %, T. e. 6onee
4YeM B JIBa pasa [0 CPaBHEHUIO C OOBIYHBEIMHU METO 1A~
MU U3MEJIBYEHUS U TEIUIOBOM cyliku. B To ke Bpems
KUCJIOTHOE YMCJIO yMeHbmanoch ¢ 1,8 mo 0,79 mr
KOH, uT0 cBHAETENBCTBYET O MPAKTUIECKOM OTCYT-
CTBHH OKHUCIHUTEIBHBIX MPOIIECCOB B CHIPhE MPH €T0
KpUOTeHHOH niepepadoTtke. CopeprkaHue MOJIMHEHACHI-
IICHHBIX )XKUPHBIX KUCIOT (BUTaMuH F) B Macnax u3
YEpPHOU CMOPOJAUHBI U MAaJUHBI, MOJIYYEHHBIX C IO-
MOIIIbIO KPUOTE€HHBIX TEXHOJIOT U, MOXKET COCTABIISTh
85-90%, a B-kaporuHa B Macie W3 MOpPKOBU — 20—
25%, 4TO HEAOCTHKUMO MPH OOBIYHO MPUMEHIEMBIX
MeTonax ux mnoxydeHus. DakTHUecku Takue macia
camu 10 cebe ABIA0TCA 3()PEeKTUBHBIMU JIEKAPCT-
BEHHBIMH TIpenaparamu [3].

[IpenmytiecTBa paccMaTpUBACMBIX OE30TXOTHBIX
TEXHOJIOTUH KPHOTEHHOTO MOJIEKYIIIPHOTO (hpaKIIHO-
HHAPOBAHMS HATJISTHO IEMOHCTPUPYET U repepadboTka
TKaHEH KMBOTHBIX, HAIIPUMEP CBUHOM IUIALICHTHL. B
JTAHHOM CITy9ae NCXOAHOE ChIphe AudhepeHITNPYETCS
Ha 3 cocTapstrone: “AMuHoInIaneHTnH”’, “Jlumomna-
uentun” u “Kpuomnauentun” [7, 9].

“AMUHOTIIAIICHTHH’ — BOIHAS (DPAKIIHA, OCaXTae-
Masi Ha KPHOTEHHBIX MaHENAX NecyO0lInuMaTopoB
komIuiekca (cM. puc. 3). B ee cocraB Bxomar amu-
HOKHCJIOTBI, BATAMUHBI, MUKPOAIIEMEHTBI, ()parMeHThI
YIIEBO-10B (AMHHOKHCIIOTHBIN COCTaB, MMOJIB/JI: ajla-
auH — 10,2; acmaprus — 6,9; acmapruHoBas KUCIIOTa —
6,0; Bammue — 17,6; ructuaud — 47,3; rmnus — 13,9;
DIyTaMUHOBas kuciota — 17,4; m3onevnuna — 19,4;
nednuH — 14,8; mu3un — 40; cepun — 10,2; TpeoHnH —
7,0). B cBA31 ¢ O4eHBb BBHICOKOW MPOHUKAIOIIEH CIIO-
COOHOCTBhIO aMHHOKHUCJIOTHBIE (PPAKIUU SBISIOTCS
HE3aMEHUMBIM KOMIIOHEHTOM IIPH MPOU3BOJICTBE
KOCMETHUYECKHX IPEraparoB U JeUeOHBIX Ma3el s
HapyXHOTOo puMeHeHus. OHU YCUIIMBAIOT MTPOLECCHI
OrocuHTe3a 1 00MEH BEIIECTB B KOXKE, YTO MOBHITIIAET
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the expensive, exclusively selected solvents, the losses
of which in traditional devices may make up to 2—5%
per cycle.

Composition and properties of biologically
active molecular cryofractions

Application of the considered cryobiological techno-
logies for processing of plant raw materials and animal
tissue enables the targeted differentiation of the
composition and properties of the fractions to be sepa-
rated with the aim of their optimal wasteless use in
manufacturing of different products. For instance, the
stages of cryogrinding and cryosublimation fractio-
nation (see Fig. 2, 3) end with the separation of freshly
frozen initial raw materials into two fractions: low
molecular aqueous solution and dry powder, vitamin-
mineral composition of which for plant raw material is
presented in Table.

Combination of sublimated powders with following
transfer of the selected mixture into capsules or tablets
will provide an opportunity to create natural formula-
tions to correct vitamin or mineral balance in human
organism. The practice shows that these formulations
are much more effective than synthetic polyvitamin
analogues [8].

The obtained aqueous fractions containing vitamins,
microelements, amino acids and other molecular
complexes with the weight not more than 300-500
atomic weight unit [5] are valuable half-finished goods
for cosmetic and food production.

The following stage of fractionation is isolation of
lipid from cryosublimated powders using the condensed
gases, that during processing of plant raw material
enables to obtain the whole spectrum of unique on their
properties and composition oils. The content of the
most valuable ingredients in these oils significantly
increases when using the cryogenic technologies in
preliminary preparing of the raw material. So, the con-
tent of squalen in amaranth oil according to the tests
with gas chromatograph HP 6890 PLUS with plasma-
ionization detector (Hewlett Packard, USA) after
cryogenic preparing of initial raw material increased
from 3.5 to 7.6%, i. e. more than twice if compared
with traditional grinding methods and thermal drying.
At the same time acid number decreased from 1.8
down to 0.79 mg KOH, confirming real absence of
oxidative processes in raw material at its cryogenic
processing. The content of polyunsaturated fatty acids
(vitamin F) in the oils of black currant and raspberry,
obtained using cryogenic techniques, may be of 85—
90%, and 20-25% of B-carotene in carrot oil, that is
unachievable with the methods traditionally used for
their obtaining. In fact these oils themselves are
effective medicines [3].

The advantages of the considered non-waste tech-
nologies of cryogenic molecular fractionation are also
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€€ 3alIUTHbIE CBOMCTBA, MHAYIIUPYET MPOLIECCHI pere-
HEpaluu KIJIETOK, TOBHIIIAET TUIACTUYHOCTh, 3aMe-
JISIeT CTapeHue, IPENITCTBYET 00pa30BaHNUIO MOPIIUH
Y MUTMEHTHBIX IATeH [2]. KocMeTnueckyro HeHHOCTh
“AMUHONIIAIEHTHHA  YCUIMBAET COJIEPIKaHUE B HEM
TOPMOHOB, B YaCTHOCTH KOPTH30JIa, TECTOCTEPOHA,
3CTpajguona, nporectepona. MHTerpansHelii ropmo-
HaJIbHBIN ()OH, BHOCHMBIN B KOCMETHUECKHUE Mpemnapa-
THI 32 cUeT ““AMHHOILIALICHTHHA , IOBBIIIAET HHTCH-
CHUBHOCTh BOCCTAaHOBHUTEIIBHBIX IPOIECCOB BO BCEX
CIIOSIX KOXKH [2].

PaccmaTpuBaemMbie aMHHOKHUCIOTHBIE (paKIIUU
CPaBHHBAIOT C HU3KOMOJIEKYIISIPHBIMHA OMOJIOTHYECKU
AKTUBHBIMM COKaMHU PAcTEHUW W TKaHEH, KOTOphIE B
TaKOM COCTaBE U C TAKUMHU CBOMCTBAMH MOXKHO MOJTY-
YHUTB TOJBKO C MOMOILBIO TEXHOJIOTHIA KPUOCYyOInMa-
LMOHHOTO (ppakumoHupoBaHus. VX yAuBHUTENbHBIM
CBOWCTBOM SIBJISIETCS] TAK)KE CIIOCOOHOCTD BBIIEPIKH-
BaTh JUINTEJILHOE XpaHEHHE TPH KOMHATHBIX TEMIIepa-
Typax (1o 2—3 ner) 6e3 KOHCEpBaHTOB M CTa0MIN3a-
TOPOB [2], 9TO 0YECHH BaYKHO JJIS IIPOU3BOJICTBA HATY-
pa’TbHBIX KOCMETHYECKHUX JIOCHOHOB M TOHUKOB. B
MIOCIIETHEM CITydae MO>KHO TOBOPUTH O PUCYTCTBUU
B HUX YHHKaJbHBIX, IOKa €llle He WICHTUDHIIH-
POBaHHBIX €CTECTBEHHBIX KOHCEPBAHTOB OMOJIOTHYeC-
KOTO MTPOUCXOKICHHSI, B TOM YHCIIE Ha OCHOBE YABTpa-
JIETy4uX 3(UPHBIX KOMIIOHEHTOB, COXPaHSIOMINXCS B
BOJHBIX (PPAKLMSX 32 CUET UCTIOJIb30BAHUS KpUOTIaHe-
nei, a3pdexTrBHAI TeMHepaTypa paboueil HoBEpXHOC-
TH KOTOPBIX B Iipoliecce ppakunOHUPOBAHHUS JICKUT B
mpenenax —120...—150°C.

“JlunonnarneHTHH” — MU IHAS (PpaKIus, moyJae-
Masi B TIPOIIECCE IKCTPAKIUU CKIDKEHHBIMU Ta3aMu
10 CXeMe, IPEICTaBICHHOM Ha puc. 4, 1 cofepxaras
LIEJTBIH KOMIUIEKC OMOIOTHYECKN aKTUBHBIX BELIECTB:
T€KCO3bI, 3CCEHIINATIBHBIE (POC(OTHUITHIBL, TPUTTIHLIEPH-
JIbl, BATAMHUHBI 1 MHKpPO2JIeMeHTHI. [laHHas ppakiust
o0JamaeT IMMYHOTPOITHON aKTHBHOCTHIO, HOPMaIIH-
3yeT OKa3aTesy KIETOYHOTO ¥ TyMOPaJILHOTO HMMY-
HUTETa, 001a1aeT renaTonpoTeKTOPHEIM U MeMOpa-
HOCTaOMIIM3UPYIONUM, TPOTUBOBOCTIATUTEIbHBIM
JNEHCTBUEM, CTUMYIUPYET (EPMEHTHYIO CHCTEMY U
HOpMaITU3yeT MHKPOOHBIH COCTAB JKEITyJOYHO-KHIIIeY-
HOTO TPaKTa, BIaJIeeT aJalTOTeHHBIM U CTPECC-TIPO-
TEKTOPHBEIM JICWCTBHEM, MOBBIIIAET Hecrenupuyec-
KYIO pe3UCTEHTHOCTh Opranu3Ma. Apooarust mprume-
Henwus “JlumoruranieHTHHA” B BETEpUHAPUH TTOKa3aja
BBICOKYIO €ro 3 (heKTHBHOCTB IIPH JIeYeHNH U Tipodu-
JIAKTUKE BOCTIAJINTENBHBIX 3a00JIEBaHN KPYITHOTO H
MEJIKOTO CKOTa, YKPEIJIEHWH UMMYHHOW CHCTEMBI,
JieueHnH 00JIe3HEH KOKH, 0’KOTOB, HOPMaTH3aIUH JIH-
MUATHOTO OOMEeHa pa3HOW 3THOJOTHUH, TOBBIIIEHUU
MOJIOBOW ()YHKIIMKM MPOHU3BOIUTENECH, YBEITUYSCHUN
MIPUBECOB M COXPAHHOCTH MOJIOJHSKA CEJIhCKOXO-
3SIICTBEHHBIX KUBOTHBIX, YITyUIICHHH KA4eCTBA IIep-
CTH y TYIIHBIX W JIOMAIIHUX >KUBOTHBIX, JICUCHUHU
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vividly demonstrated by processing of animal’s tissues,
for instance, of porcine placenta. In this case an initial
raw material is differentiated into 3 components: Ami-
noplacentin, Lipoplacentin and Cryoplacentin [7, 9].

Aminoplacetin is aqueous fraction, precipitated on
cryogenic plates of complex desublimators (see Fig. 3).
It comprises amino acids, vitamins, microelements,
fragments of carbohydrates. To exemplify there is
presented its amino acid composition (mmol/l): alanine —
10.2; aspargine — 6.9.; aspartic acid — 6.0; valine —
17.6; histidine — 47.3; glycine — 13.9; glythamic acid —
17.4; isoleucine — 19.4; leucine — 14.8; lysine — 40;
serine — 10.2; threonine — 7.0. Due to very high
penetrating ability the amino acid fractions are essential
components during the production of cosmetic formu-
lations and medicinal ointments for external use. They
boost the biosynthesis processes and metabolism in
skin, that increases its protective properties, induce the
processes of cell regeneration, rise the plasticity, slow-
down ageing, prevents the formation of wrinkles and
pigment spots [2]. Cosmetic value of aminoplacentin
is strengthened by the content in it of hormones, in
particular cortisol, testosterone, estradiol, progesterone.
Integral hormonal background introduced into cosmetic
formulations due to aminoplacentin, increase the inten-
sity of recovering processes in all the layers of skin.

Considered amino acid fractions are compared with
low molecular biologically active saps of plants and
tissues, which in such a composition and with those
properties may be obtained only using the technologies
of cryosublimation fractionation. Their amazing feature
is also the ability to withstand lasting storage at room
temperatures (up to 2—3 years) without preservatives
and stabilizers [2], that is very important for production
of natural cosmetic lotions and tonics. In the latter one
may speak about the presence in them of unique not
identified yet natural preservatives of biological origin,
including those on the base of ultra-fugitive ether
components, preserving in aqueous fractions due to
the use of cryoplates, effective temperature of opera-
ting surface of those during fractionation is within the
limits of —120...—-150°C.

Lipoplacentin is a lipid fraction, derived during
extraction with condensed gases on the protocol pre-
sented in Fig. 4. and comprising the whole complex of
biologically active substances: hexose, essential phos-
pholipids, triglycerides, vitamins and microelements.
This fraction has an immunotropic activity, hepatopro-
tective and membrane stabilizing, anti-inflammatory
effect, normalizes the indices of cells and humoral
immunity, stimulates enzyme system and normalizes
microbe composition of gastrointestinal tract, possesses
adaptogenic and stress-protective effect, enhances
non-specific resistance of an organism. Approbation
ofthe use of Lipoplacentin in veterinary has shown its
high efficiency when treating and preventing inflamma-
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WHQEKIMOHHBIX 3a00JI€BaHUN JOMAIIHUX KHUBOTHBIX
U MYIIHBIX 3BEpEei B KOMILJIEKCE C aHTHOAKTepHalb-
HBIMH TIpenapaTami [§].

“KpuomnaneHTHH — GeTTKOBO-TIENITHAHAS (PPAKITHS
TKaHEeW CBUHOMH IJIaLIEHTHI, MOTy4aeMast U3 OCTaBILEro-
Cs1 TIOCJIE XJIaJI0HOBOM 3KCTPAKIIMY IIPOTA C TOMOIIBIO
KaBUTALMOHHBIX TEXHOJOTWH. B ero cocraB BXomsT
AMUHOKHCIIOTHI, MENTUBI, HYKJIEHHOBBIE KHCIOTHI,
TEKCYpPOHOBBIE KUCIIOTHI, OJTUCAXapHIbl, BATAMUHBI,
MHUKpPOd3JIEMEHTHI. biarogaps 3ToMy KOMIJIEKCY
“KpuormaneHTrH” 001a1aeT IPOTHBOBOCHIATIUTEIBHBIM
JIeHCTBHEM, HOpManu3yeT oOMEHHBIE MpolecchH (B
YaCTHOCTH OEITKOBHI, BUTAMUHHBIN, MUHEPAJIBHBIH ),
OKa3bIBA€T JAECTOKCUIUPYIOLUIEE U UMMYHOCTHMYJIN-
pyro1ee IeicTBUSA, HOPMAIU3YET MMOKa3aTeIH KIeTOY-
HOTO Y TYMOPaJIbHOTO IMMYHHTETA, SBJSETCS ONOTEeH-
HBIM CTHUMYJIATOPOM U HUCTOYHHMKOM IUIACTHYECKOTO
Martepuana [8]. DTOT yHHKaJIbHBIM CHEKTP CBOWCTB
“KpuomaneHTHHa T03BOJISET IIMPOKO UCIIONb30BaTh
npenaparbl Ha €ro OCHOBE B BETepUHAPHH JJist ipodu-
JIAKTHUKH U JICUCHUS BOCHIAUTEIbHBIX 3a00JI€BaHUH Y
KpPYIHOT'O U MEJIKOTO CKOTa, YBEIMUEHUS IPUBECOB U
COXPaHHOCTH MOJIOJHSIKA JKHBOTHBIX, JUISI JICUEHUS
KOYKHBIX 3200JI€BaHUM, YBETMUEHHS STHIIEHOCKOCTH KYP,
COXPaHHOCTH U BBIX0Jla HHKYOATOPHBIX LBILIAT, IS
JedeHus] NH(QEKUNOHHBIX 3a00JeBaHUM TOMAIIHUX
JKUBOTHBIX W IIYIIHBIX 3Bepel B KOMIUIEKCE C aHTH-
OaxTepraIbHBIMU IperapaTaMu, 9TO MOATBEPKACHO
OOILIMPHBIMHU 3KCIIEPUMEHTAIIbHBIMH HCCIIEIOBAHUSIMH
[8].

B T0 e Bpems 6marogaps cBoeMy YHUKaIbHOMY
cocraBy “KpuomnaneHTHH” HaXOAUT IHUPOKOE IIPHUMeE-
HEHUE B pacTeHHeBOACTBE. COIrnacHO ONMBITHBIM
JMaHHBIM [8] 3TO Hamboyee MOIIHBI HATypaIbHBIN
OMOCTUMYISATOD, TO3BOJISIONINI MOBBIMIATH YPOXKaH-
HOCTb BOKHBIX I YKPaUHBI CEIbX03KYIbTYp Ha 30—
50%. Hannmyumue pe3ynbTaTsl Ja€T €10 IPUMEHEHUE
[IPH IPEAIOCEBHON 00pabOTKE CEMSIH MM Ha PAaHHUX
CTaAUAX MX NPOPACTaHUS. YHUKAJIbHBIA COCTAaB U
Omonornueckas c6araHCHPOBAHHOCTh KOMITOHEHTOB
“KpuomnaneHTiuHa” co34aloT ONTUMAIbHYI0 MUKPO-
cpeamy IJsl Hauana pocTa pacTeHHH, a Takxe obecre-
YUBAIOT UX OCHOBHBIMH MOJIEKYJISIPHBIMH KOMILIEK-
caMH, 4TO B CBOIO OUepenb MposBiseTcs B Ooiee
OBICTPOM Pa3BUTHH PACTEHHS, TOBBIILICHUN €T0 UM-
MYHHOTO ctaTyca. Pacrenue cranoButcst Oonee yc-
TOWYHBBIM K BUPYCHBIM M IPUOKOBBIM 3200JICBAHUSIM.
[IpenapaTr ciocoOCTByeT CO3IaHUIO B TOYBE MUKPO-
(hiopBI, yIydIIaroie pocT pacTeHuH.

BbiBOABI

PaCCMOTpeHHHe TCXHOJIOTHUN KpI/IOFeHHOFO MOJIe-
KyJSIpHOTO (h)paKIMOHUPOBAaHUS OTKPHIBAIOT HOBBIC
HaIpaBIIEHUS B MTOTyI€HUN OMOJOTHYECKH aKTHBHBIX
I/IHFpeIII/IeHTOB n3 paCTI/ITeHBHOFO CBIpI)H nu TKaHeﬁ
KNUBOTHBIX. I/ICHOJII)SYCMI)IG HpI/I nux peanmaulxm HU3-
KHe TeMIepaTypbl, HHEPTHBIE CPEIbl, BaApHALIUHU
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tory diseases of cattle and small cattle, strengthening
of immune system, treatment of skin diseases, burns,
normalization of lipid exchange of different etiology,
increase of sexual function in breeders, rise in weight
gain and preservation of young animals of agricultural
animals, improvement of fur quality of fur-bearing and
domestic animals, treatment of infectious diseases of
domestic animals and fur-bearing ones in complex with
antibacterial preparations [8].

Cryoplacentin is protein-peptide fraction of porcine
placenta tissue, derived from the rest after chlorofluoro-
hydrocarbon extraction of extraction cake using cavita-
tional technologies. It comprises amino acids, peptides,
nucleic acids, hexuronic acids, polysaccharides, vita-
mins, microelements. Due to this combination Cryo-
placentin has anti-inflammatory effect, normalizes the
exchange processes (in particular, protein, vitamin,
mineral), renders detoxicating and immune stimulating
effect, normalizes the indices of cell and humoral
immunity, is biogenic stimulator and source of plastic
material [8]. This unique spectrum of properties of
Cryoplacentin enables the wide use of preparation on
its base in veterinary for the prevention of inflamma-
tory diseases in cattle and small cattle, increase of
weight gain and preservation of young animals, for
treatment of skin diseases, rise in egg production in
hens, keeping and yield of incubative chickens, for
treatment of infectious diseases of domestic animals
and fur-bearing animals in the combination with
antibacterial preparations, that is confirmed with
numerous experimental studies [8].

Cryoplacentin is also applied in plant-growing.
According to experimental data it is the most powerful
natural biostimulator, allowing the increased produc-
tivity of the important for Ukraine agricultural crops
by 30-50%. The highest results are yielded when
applying it during pre-saw treatment of seeds at early
stages of their germinating. The unique composition
and biologically balanced components of Cryoplacentin
create an optimal microenvironment for the beginning
of plant growth, as well as provide them with main
molecular complexes, that is in its turn manifests in
more rapid development of plant, increase of its
immune status. The plant is getting more resistant to
virus and fungous diseases. The preparation contributes
to growth-improving microflora formation in a soil.

Conclusions

The considered technologies of cryogenic molecular
fractionation open new directions in obtaining biolo-
gically active ingredients from plant raw materials and
animal’s tissues. The used at their realization low tem-
peratures, inert media, variations of cooling rates and
phase states of the material allow to isolate and
concentrate the needed fractions, quite completely pre-
serving herewith the structure and properties of
biological molecules. In the result the efficiency of
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CKOpOCTel OXJIaXIeHHUs U (Pa30BBIX COCTOSHUN Mare-
puajia MO3BOJIAKOT BBIACIUTHL U CKOHLICHTPUPOBATH
HeoOXxoauMble (hpaKuM, MPAKTUIECKH MOTHOCTHIO
COXpaHsis IPY ATOM CTPYKTYPY M CBOICTBa OOMOJIe-
KyJ1. B pesynsrare cymecTBeHHo moBblmaetcs 3 dex-
TUBHOCTb IIPENapaToB, MOJIyYaeMbIX Ha UX OCHOBE, U
MOSIBJIAETCS] BO3MOKHOCTD CO3/1aHUS IPUHIUIINAIIBHO
HOBBIX MPOAYKTOB B (papMaleBTHKE, KOCMETHKE,
ArpOTEXHUKE, IMTPOU3BOJACTBE BEICOKOBUTAMUWHHU3UPO-
BAaHHBIX IMPOAYKTOB NUTAHUA U ITUIICBBIX ;[o6a301<.
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formulations obtained on their base significantly
increases and the possibility of creation of principally
new products in pharmaceutics, cosmetics, agricultural
engineering, production of highly vitamin food products
and additives appears.

References
Gordienko E.A., Pushkar N.S. Physical grounds of low
temperature preservation of cell suspensions.— Kiev: Naukova
dumka, 1994.— 144p.
Ivanenko T.A., Osetsky A.l. Program of biological skin rene-
wal // Proc. of Reports of the 2nd Scientific and Practical
Conference "Health of nation and program of "Eco-evolution".—
Kiev, 2006.— P. 51-55.
Kasyanov T.I. Analysis of current technologies of food bio-
industry // Vestnik Biotekhnologii i Fiziko-Khimicheskoy
Biologii.— 2008.— Vol. 4, N2.— P. 48-56.
Osetsky A.l., Stryuchkova E.V. Peculiarities of cryogenic
disintegration of freshly frozen biological raw material//
Kholodilnaya tekhnika i tekhnologiya.— 2008.— N1.— P. 57—62.
Osetsky A.l., Grischenko V.I., Snurnikov A.S. et al. Cryosubli-
mation fractionation of biological materials// Problems of
Cryobiology. — 2006. — N2. — P. 230-240.
Podolsky A.G., Osetsky A.l. Modern cryobiological technolo-
gies of processing of raw materials: Reference book.— Khar-
kov: “KhPI” National Technical University, 2001.— 311p.
Technical specifications. Products of cryogenic fractionation
of animals placenta tissues.— TU U 24.5-31940411-001:2007.
Shabunin S.V., Vostrilova G.A., Osetsky A.l. et al. Integration
of highly effective cryogenic technologies with biological
screening - modern way to create biologically active
substances of natural origin// Proc. of the 3rd congress of
the Society of Biotechnologists of Russia named by Yu.A. Ov-
chinnikov.— Moscow, 2005.— P. 129-131.
Patent of Ukraine N 5120. IPC” A61K 35/50. The way of pro-
cessing of human placenta tissue. V.I. Grischenko, O.I. Oset-
sky, G.O. Babiychuk, Yu.G. Fedchenko, M.l. Schetinsky,
M.O. Osetska. Applied 07.07.2004. Publ. 15.02.2005. Bul. N2.

Accepted in 24.03.2009

PROBLEMS
OF CRYOBIOLOGY
Vol. 19, 2009, Ne4



