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CONCLUSION:

miRNA based silencing has been reported in several organisms, suggesting their conserved nature of action
(Fahlgren et al. 2010). It has also been reported that any change in the mature miRNA forming region of the precursor
miRNA won’t affect its processing (Schwab et al. 2006; Sablok et al. 2011). This gave rise to a new opportunity which
laid the foundation of artificial miRNA (amiRNA) technology.

The amiRNA technology is advantageous over hpRNAI, especially,in minimizing the off-target effects and in
increasing the effectiveness. Besides, it is easy to target a single or multiple genes using a single amiRNA sequence
without affecting the expression of any other gene, which enhances the power of this technology (Schwab et al. 2006).
Genome-wide expression analysis also revealed the precise action of amiRNA, suggesting it to be an accurate gene
silencing method (Khraiwesh et al. 2008). These kind of analysis are a glimpse of the use of amiRNA technology as a
new generation tool, which can be used as a substitute to the current existing approaches being used for crop
improvement.

Author is extremely grateful Dr M.V.Rajam department of Genetics South Campus, University of DELHI, SNEHA
YOGINDRAN PhD Scholar department of Genetics South Campus University of DELHI-INDIA for their guidance in
writing this article.
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JOCJIIIKEHHA KIHETUKH BUITAPOBYBAHHS I CYHITHHA
OINHHNYHUX KPAIIEJIb BAKTEPIAJIBHOI'O ITPEITAPATY «®I'-5»

HepesiciaBueBa O.0., KaHA.TeXH.HAYK, CTAPIINI HAYKOBMII clIiBPOOIiTHHK
IncruryT Texuivynoi remnodizukn HAH Ykpainu, m. Kui

INVESTIGATION OF KINETICS OF EVAPORATION AND DRYING OF
SINGLE DROPS OF THE BACTERIAL PREPARATION «®I'-5»

E. Pereyaslavtseva , candidate of technical sciences
Institute of Engineering Thermophysics of the National Academy of Sciences of Ukraine, Kiev

AHoTauis

CrarTsl NPHUCBSIYY€ETHCS TOCIIKEHHIO KIHETHKH 3HEBOJHCHHS OJMHUYHHX Kparenb OlocycreHsii OakTepiaabHOro
npenapaty «®DI-5», ska BKIOYae KynbTypu 4-x 1mramiB: Pseudomonas stutzeri; Pseudomonas mendocina;
Pseudomonas alkaligenes, Azomonas specias. [lanuii mpenapar € (iTOrOPMOHOM, SIKHH CTHMYJIIOE 3pOCTaHHS
CUIBCHKOTOCIIOIAPCHKHUX POCIHMH. SIKICHUM TMOKa3HHKOM JUIsSi TAKOTO IpernapaTry € He caMa KiIbKICTh JKHTTE3JaTHUX
KIITHH, a KUIBbKICTh pPSy AKTHBHUX KOMIIOHEHTIB KJITHH, SIKI CHPHUSIOTH aKTHBHOMY pOCTY pociuH. Tomy,
PO3TIIANAETECS MOXIIMBICTD OTPUMAHHS HOTO B CyXiid (opMi METOJOM pPO3MHIIIOBAILHOTO 3HEBOJHEHHS. Tak sK
JIOCITIHKYBaHUH OaKkTepianbHHA TIperapar € CKJIaHOI0, BHCOKOBOJIOTOI0, 0araTOKOMIIOHEHTHOIO CHCTEMOIO, BUBUCHHS
KIHETUKH HWOTO 3HEBOJHEHHS € OJHMM 3 BAXKJIMBUX €TaIliB B KOMIUICKCI JTOCIIPKEHb IMPOLECY PO3MIIIOBAIHLHOTO
CYIIIHHSA.

B Inctutyti Texuiunoi terurodizuku HAH Yxpainu Oynu po3poOieHi i CTBOpeHI eKCIIepUMEHTAIbHI CTeHAN IS
JTOCTIKCHHS KIHeTHKH MPOLIECY TePMIYHOTO 3HEBOAHEHHS 3 METOIO BUSABJICHHS CTYICHS BIUIMBY BHYTPIIIHIX ITPOIIECIB
TEIUIO- BOJIOTONIEPEHOCY B OMMHUYHIN Kparuti (4acTIli) Ha iHTeHCUBHICTD Ta TPUBAIICTh 3HCBOTHCHHSI.

[Ipu npoBeaeHH] AOCIi/KEHb BUBYAIACS 3MiHA TEMIIEpaTypy Kparuli MpH 3HEBOJHEHHI B BUCOKOTEMIIEPATYPHOMY
CepeOBHII; BU3HAYAIach KUTbKICTh TIEpPiOJiB 3HEBOIHEHHS, iX TPUBAIICTb 1 XapaKTep MPOTIKAHHSI, BU3HAYABCS PO3MIp
i Maca Kparoli B KpUTHYHHUX TOYKAX i B KiHII TPOLECY CYIIiHHSA, IO JO3BOJISE OIIHATH IHTEHCHBHICTB TPOLIECIB TEILIO- 1
BOJIOTOTIEpEIati, a TAKOXK CYIHUTH PO IIIIBHICTD CaMoi CyX0l YaCTHHKH.

VY craTTi HaBeIEHO aHalli3 BIUTMBY KOMIIOHEHTIB 3aXHCHOTO CEPEIOBHIIIA HAa 3MiHY XapakTepy KIHETHUHHX KPUBHX 1
IHTEHCHBHICTh BOJIOTOBIJIadi y BHINAPHOI 1 CYNIMJIBHUX CTauisiX. B sSKOCTI TakMX KOMIIOHEHTIB OyJin BHIPOOYBaHi,
PCKOMEH/IOBaHI PO3POOHUKAMH Mperapary, ApiOHOAMCIIEpCHA Kpelaa i CCYOBMHA, SKi BBOIMIUCSI B MacOBOMY
cniBBigHOIeHHI 1: 1 10 6iomacw.

[TokaszaHo, 110 BBEIEHHS KOMIIOHEHTIB 3aXHCHOI'O CEPElOBHINA 3 PI3HUMH (I3UKO-XIMIYHUMHU BIACTHBOCTSMH
crpusie 3MiHI CTPYKTYPH KIPKM Kparuli, 10 BIUIMBAa€ Ha IHTCHCHBHICTh 3HEBOJHEHHS, a TaKOXX Ha BIJCYTHICTH abo
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HasBHICTP Tepioqy KHMIHHA i ioro TpuBaiicTh. lle mae MOXIMBICTH BHOpAaTH ONTHUMANBHUHA CKJIAJ 3aXHCHOTO
CepeI0BHINa cepe/l MPOMOHOBAHMX KOMITOHEHTIB.

Tak, nocnijpkeHHs: KIHETHYHUX 3aKOHOMIPHOCTEH mpoliecy cyuriHHs Oiocycnensii npenapary «®I'-5» 3 pisHumu
3aXUCHUMU KOMIIOHCHTAaMHU TIO0Ka3aJil MNepeBary BUKOPUCTAHHA [[pi6HOI[I/ICHepCHOI erﬁ)ll/l, o B MoJaJbIIOMY
HiL[TBeleI/IJ'IOCH CKCIICPUMCHTAJIbHUMHU IlOCJ'Ii[[)KeHHH nponecy 3HEBOAHCHHA Ha pOSHHH}OBaHLHiﬁ cymapui.

Annotation

The article is devoted to the study of the kinetics of dehydration of single drops of the biosuspension of the
bacterial preparation «®I'-5», which includes cultures of 4 strains: Pseudomonas stutzeri; Pseudomonas medicine;
Pseudomonas alkaligenes, Azomonas specias. This drug is a phytohormone that stimulates the growth of agricultural
plants.The quality indicator for such a drug is not the number of viable cells, but the number of a number of active cell
components that contribute to the active growth of plants. Therefore, the possibility of obtaining its dry form by the
method of spray dehydration is being considered. Since the bacterial preparation under study is a complex, highly
humid, multicomponent system, the study of the kinetics of its dehydration is one of the important steps in the complex
research of the spray drying process.

At the Institute of Technical Thermophysics of the National Academy of Sciences of Ukraine, experimental stands
were designed and created to study the kinetics of the thermal dehydration process in to identify the degree of influence
of the internal processes of heat and moisture transfer in a single drop (particle) on the intensity and duration of
dehydration.

During the studies, the change in temperature of the drop during dehydration in a high-temperature environment
was studied; determined the number of periods of dehydration, their duration and nature of the flow; the size and mass
of the drop were determined at critical points and at the end of the drying process, which allows us to estimate the
intensity of heat and moisture transfer processes, as well as judge the density of the driest particle; visually studied the
nature of the behavior of the product in certain periods.

The article presents an analysis of the influence of the components of the protective medium on the change in the
nature of the kinetic curves and the intensity of moisture output in the evaporation and drying stages. The quality of
such components were tested recommended by the developers of the drug fine chalk and urea, which were introduced in
a mass ratio of 1: 1 to biomass.

It is shown that the introduction of components of the protective environment with different physicochemical
properties contributes to a change in the structure of shell of the drop, which affects the intensity of dehydration, as
well as the absence or presence of a boiling period and its duration. This gives you the opportunity to choose the
optimal composition of the protective environment of the proposed components.

Thus, the study of the kinetic regularities of the drying process of the biosuspension of «®I'-5» with different
protective components showed a preference for using fine chalk, which was further confirmed by experimental studies
of the spray dehydration process on the spray unit.

Kuro4oBi ci1oBa: po3mmuTioBanbHE CYNIHHS, KiHETHKA 3HEBOTHECHHS, OMUHWYHA KpPAaIUId, TEMIEPATypHi PEKUMH,
OiocycrieH3is1, 3aXHCHE CEPEIOBHIIIE.

Key words: spray drying, dehydration Kinetics, single drop, temperature regimes, biosuspension, protective
environment.

BiosoriyHo axkTHBHI TpemapaTH Ha OCHOBI MIiKpOOPTaHI3MIiB MAalOTh IIMPOKI TEPCIEKTHBH BHKOPHUCTAHHS.
ACOpPTUMEHT Takoi MPOIYyKIii 0COOIMBO JJIsI OXOPOHH 3JI0POB'S, BETEPHHAPIi, Xap4yOBii MPOMHUCIOBOCTI 1 CIIILCHKOTO
roCIoJIapcTBa MOCTIHHO PO3MMPIOEThCS. OCBOIOIOTHCS HOBI TOBapHi (opMH OakTepiadbHUX NpenapatiB 3 OiIbLI
BHUCOKMM BMICTOM aKTHBHOTO ro4artky. OiHak, pijgka ¢popma OakTepiaJbHUX MpenapariB Ma€ psi iCTOTHUX HEJIOMIKIB:
MaJIii TepMiH 30epiranHs, He3py4HICTh J03yBaHHS PH BUKOPHCTaHHI, JOAaTKOBI BUTPATH HAa TPAHCIIOPTYBaHH:. Tomy
O1IBII MTEPCIIEKTUBHUM 1 €EKOHOMIYHO BUTITHUM € OTPUMAHHS TaKMX NPenapaTiB B CyXiid Gpopmi.

CKJ1aIHICTh TEXHOJIOTIi CYIIiHHA OakTepialbHUX IMpenapaTiB MOB'I3aHA 31 MITYYHOIO 3yNMUHKOIO (PYHKIIOHYBaHHS
KMBOI KIITHHA 1 3yMOBJIEHAa OaraTOKOMIIOHEHTHICTBIO MPOAYKTY, BHCOKOIO ITIOYAaTKOBOIO BOJIOTICTIO, TepMO- i
KcepomabinpHOCTIO. Ha 30epekeHHS KHUTTE3XAaTHOCTI KITHH OakTepi (200 aKTHBHUX CKJIQAOBUX) IpPU CYIIiHHI
BIUIMBA€E psiji (aKTOpIB: TEMIIEPATYPHUH pPEXKHUM CYLIIHHS, BUJIOBI BJIACTHBOCTI OakTepiid, CKJIajJ >KMBUIILHOTO 1
3aXHCHOT'O CEPEIOBHUIA.

Ha pmanuii yac OCHOBHMMH CIIOCOOAMH 3HCBOJHEHHS OaKTepialbHUX IPENapartiB €: METOJ] CyOsiMaIliiHOro
CYIIIHHS 1 METOJ{ CYNIIHHS PO3MWICHHSAM, TOOTO 3HEBOJHEHHS PIIKOrO MPOAYKTY B JAWUCIIEPrOBAaHOMY CTaHi B
CEepEeNIOBHINI HATPITOTO MOBITPs. MeTo pO3MIIIIOBAIBHOI CYIIKH, y 0araTboX BHMAgKaX, € HE TUIBKH allbTePHATHBHIM
crocoboM cyOumimariii, aje i KpamuM JUIS CYIIKH JesSKHX OaKTepialbHHUX IperapariB 3 TOYKH 30py E€KOHOMIYHOI
JIOIIJIBHOCTI.

BakrepianbHi mpenapaTt MpecTaBIIsIOTh CO00I0 CKIagHI cucTeMu. ToMy, BUBYEHHS! KIHETHKH iX 3HEBOJHECHHS €
OJTHUM 3 BaXIIBHX €TAIliB B KOMIUIEKCI TOCITIPKEHb MPOLIECY PO3MIIIIOBAIILHOTO CYIIiHHS.

B Inctutyti TexHiuHoi teruodizukn HAH VYkpainu Oynu po3pobieHi i cTBOpeHi JabopaTopHi YCTaHOBKH JUIS
JIOCITIJPKEHHST KIHETUKH ITPOLIECY TEPMIYHOTO 3HEBOIHEHHS 3 METOIO BHSIBJICHHS CTYIEHS BIUIUBY BHYTPIIIHIX IPOIECIB
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TEIUTIO-BOJIOTOTIEPCHOCY B OAMHWYHIN Kparnti (J4acTIli) Ha IHTEHCHBHICTh Ta TPHUBAJICTh 3HEBOJHECHHS 1 JTO3BOJISIIOTH
3MO/ICTIOBATH TIPOIIECH, IO BiIOYBAIOTHCS B KaMepi pO3MIIIOBAIFHOI yCTaHOBKH [1].

HocnimpxyBanuii npenapar «PI-5» € GpitoropMoHOM, SIKMH CTUMYJIIOE 3pOCTaHHS CIIIbCHKOTOCIIONAPCHKUX POCIIHH.
biomaca «®I'-5» Brmouae kymbTypu 4-x mramiB: Pseudomonas stutzeri; Pseudomonas mendocina; Pseudomonas
alkaligenes, Azomonas specias, nouaTkoBa KoHueHTpauis cyxux peuosut (CP) - C, = 10%. Sk 3axucHe cepemoBHIIe
(3C) BHKOPHCTOBYBAJIHCSI KOMIIOHEHTH, IO BIJHOCSTHCS 0 HEXapYOBHX, MIHEPAIbHHX PEUOBHH 3 PI3HUM CTYIEHEM
PO3YMHHOCTI: Kpeii/ia; ce4oBHHA (3aIPOIIOHOBAHI PO3pOOHUKAMU ITpenapary).

JocnijpkeHHsl KIHETHKM BHMIIAPOBYBAHHS 1 CYIIIHHA OAMHUYHMX Kparesib Oiocycnensii mpemapaty «®PI-5» i
3MiH, SKi TIPH IIbOMY BOHA 3a3HA€, MPOBOJIWINCS Ha €KCIIEPUMEHTAILHOMY CTEHII B cTaTmdHUX ymoBax (V,=0 m/c).
Ctena 03BOJISIE OTPUMATH JOJATKOBY iH(GOpMALiO MPO 3MiHY MacH Kparuti M(t), 10 Aa€ MOXKIHMBICTh aHAN3yBaTH
KIHETHKY ITpOIIECY OJJHOYACHO Ha Maco-i Tepmorpammax [1]. Temmeparypa noBiTps 3miHIoBanacs B faiamnasoni 7, = 120
... 160°C. ITouaTkoBi po3mipH Kpameis CTaHoBHIH O, ~1,3...1,4 MMm.

JlocmiipKeHHS JI03BOJISFOTh:
—  BHUBYMTH 3MiHy Temmeparypu kparuii (7,) mpu 3HEBOMHECHHI Y BHCOKOTEMIIEPATYPHOMY CEPEIOBHIINE MPH
TeMIepaTypax MoBITPsl 3HAYHO BUILMX 3a TeMnepatypy kuminus (7, >> T,,,);

—  BH3HAYUTHU TEMIIEPATYPY PIBHOBAXKHOTO BUIIAPOBYBAHHS;

—  BH3HAYUTHU KUIBKICTh NEPi0/iB 3HEBOJAHEHHSI, iX TPUBAJICTD 1 XapaKTep MPOTIKaHHS;

—  BHU3HAYUTH 3HAYCHHS PO3Mipy Kparuti (0), i i Macu (M) B KPUTHYHMX TOYKAX i B KiHII TPOIECY CYIIiHHS, 10

JTO3BOJISIE OLIHUTH IHTCHCHBHICTH MPOIIECIB TEIUIO- i BOJIOTOMEpeaadi, a TAKOXK CYAHUTH PO IMIUTBHICTH caMmol
CyXOl YacCTKH;

— BH3HAQUUTH BIUIMB 3aXWCHHUX CEPEIOBHWIN, IO BBOJATHCS B 0OlomMacy NpH MPUTrOTyBaHHI OiocycmeHsii

npenapary, Ha 3MiHy KIHETHYHUX XapaKTepPHCTHK;

—  Bi3yaJIbHO BUBYMTH XapakTep IMOBEIHKH NPOIYKTY B IIE€BHI IEPIOIH.

Tepmorpama 3ueBogHEHHs camoi Giomacu «®DI'-5» npu T, < 120°C nemoHcTpye Tpu Tiepioau cymiinus (puc.l,a).
[Monasnkine migBuiieHHs temmeparyp no 7, = 140...160°C npusBoauth 10 TOSBH Hepioay KUIiHHsI. Benuka BigHOCHA
TPUBAIIICTh TIEpiojay BUMApoByBaHHs (Taby. 1) oOyMOBIieHa OCOOJMBOCTSIMH CaMOro CTEHAY, a CaMe BiJCYTHICTIO
MOTOKY MOBITPSI.

KIpK

<% ldt) B niamasoni

3HavyeHHs Temily HarpiBy kpamn Oiomacu «®I'-5» B mepiomi kipkoyrBopenus (dT

temreparypu nositps (7,) = 140 ... 160°C cranosuts 2,0 ... 2,5 °C/c (1abn.1). Taki 3HAUEHHA MOKYTb, CBIIYUTH PO
Te, MIO BHACHIAOK (i3UKO-XiMiuHOrO cKiaay KiiTuH Oiomacu «®I-5», mpu 3HEBOAHEHHI Ha TOBEPXHI Kpareib
CTBOPIOETHCS ITyXKa, TAPONPOHUKHA CTPYKTYpa KipKH.

PosrnsHemMo, BINTMB KOMIIOHEHTIB 3aXHCHOTO CEpElOBHINA Ha 3MiHY XapakTepy KIHETHYHHX KpPUBUX i
IHTEHCHBHICTh BOJIOTOBIJ/Iaui Y BUIAPHIA Ta CyIIMJIBHIN CTamisx. B sIKOCTI TaknX KOMIOHEHTIB OyJiM BUIPOOYBaHi
JpiOHOICTIepCHA Kpelaa 1 ceuoBHHA, SIKI BBOJMJIMCS B MacoBOMy criBBiaHomeHHI 1: 1 no 6iomacu. Takum dnHOM,
3MICT CyXUX pe4oBHH Oiocycnensii migsummsesi 10 C, = 20%, 1m0 CKOpouye BiJIHOCHY TPUBAJIICTh BHIIAPHOI cTajil
(tabn. 1). Lle no3Boisie cTBepXKyBaTH, IO, HE3BAKAIOUM Ha JIESKE 3HIDKEHHS 3arajbHOi TPHUBAIOCTI IIPOLECY,
ycepeaHeHa (IO BChOMY IIPOIECy) TemIleparypa Kparuli (4acTKH), IO BHIIAPOBYEThCS, OyAe BHINA, HIK MpH
3HEBOJHEHHI 0€3 BBEACHHS 3aXWUCHOrO cepenoBuina. OpHAK, caMe 3aXHCHE CEPEJOBHUILE IEBHOIO MIpOI0 3HHXKYE
HeOa)KaHWil TEPMIYHUIA BIUIHB i, SIK B TIONEPEIHbOMY BHIIAJIKY, CIIPUsiE€ BIACYTHOCTI nepiogy kuminus npu 7, < 140°C
(puc.1 0, B).

Tlepioa KUMiHHS 3'ABISETHCS K 301IbIIEHH]T iHTeHCUBHOCTI HarpiBy 10 T, = 160°C. OxHak, 1 pi3HHX 3aXMCHUX
KOMITOHEHTIB, IEH IMepiox Ma€ pi3Hy TPUBATIICTb 1 XapakTep MpOTiKaHHA. Tak, CEeYOBHHA, SIKa € BOJOPO3YHMHHOIO
PCYOBHHOIO, IpPH KpPHCTali3allii 37aTHa YTBOPIOBATH Ha IOBEPXHI KpaIull IMUIbHY IUIBKY, IO IEPEIIKOKAE
BUIIAPOBYBAHHIO BOJIOTU. B miepiofi KUIHHS, TPUBAJIICTH SIKOTO CTAaHOBUTH ~ 15% Bij 3aranbHOro Yacy CyHIiHHS Kparuii
Giocycrensii 10 ckiaay AKOi BXOAUTh CEUOBHMHA, CIIOCTEPIraloThes cruiecku Ha minsuui 71, ~110 ... 125°C (puc.1, 6),
IO CBiAYUTH MPO AaKTHBHE KHUMIHHI MPOAYKTY 3 PO3pHBOM 000MO0HKH. IIpo Taky «KOPCTKY» CTPYKTYpY CBITYHTH 1

OiIbII BUCOKHMH TEMIT HarpiBy Kpamuli B mHepiofl KipKOYTBOPEHHS (dTKK’PK/ dt= 2,9 °C/c), mo Buue, HiX npu
3HEeBOHEHH Kpaneis Giomacu (AT 7% / dt=2,5°C/c).

[Ipu BUKOpUCTaHHI, B SIKOCTI 3aXMCHOTO KOMITIOHEHTa, Kpeitnu (puc.l, B) TpUBaIICTh Mepio/ly KUITIHHS CTAHOBHUTH ~
4% Bix 3aranpbHOrO vacy cymrinas (tadm.l) 1 nporikae BiH 0e3 sBHUX Aedopmariiiaux 3miH. Kpeiina € HEpO3YHHHOIO
peYoBMHOIO 1 ii YACTKM, PO3MIIIYIOYHCh MIX KOMILIEKCAMH OITKOBUX MOJICKYJ CHPHSIOTH YTBOPEHHIO HOPHUCTOI,
MIApOTIPOHUKHOT CTPYKTYPHU KipKH, CIIPUSTINBOIO Ayt [upy3ii BOIOTH /10 MOBEPXHI KpaIuTi, 1o BUIapoByeThes. [po me

cBimuuTh i Ginbin Hu3bKe 3Hauenns dT. 7"/ dt =2,4 °C/e.

OTpumaHi MacorpaMy IIpoIlecy 3HEBOAHEHHS Oiomacu 1 Oiocycmensii mpemapaty «®I-5» 3  pisHUMH
KOMIIOHEHTaMHU 3aXHCHOTO CEPEeIOBHUIA JO3BOJIIFOTH IIPOBECTH PO3PAaXyHOK IHTEHCUBHOCTI BOJOTOBIAIAYi Y BUIAPHIK
Ta CYIIWIbHINA CTAIisX:

— )
T

m, —m
‘]eun = (dm/dr)sun =

ucn
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— _ prI —-m,
“]cym - (dm/dt)cym_ - (2)

cyut
3 Tabn. 2 BUAHO, IO IHTEHCHBHICTH BOJOTOBIAMAYI 3AJICKHUTH BiJ MPUPOIN KOMIIOHCHTY 3aXHCHOTO CEPEIOBHIIA.
Tak, BUKOPHUCTaHHS y SKOCTI 3aXHCHOTO CEpeIOBHUINA KPEHAH, CIpHse iHTCHCH]IKAIll BOJOTOBIAIaYl Y BUIAPHOMY
nepioni B cepeqHpoMy Ha 15%. BukopucTaHHS CEYOBMHM HABIAKH 3HIDKYE IHTEHCHBHICTH BOJIOTOBiAIadi y BUIApHIii
Ta CYMIWIbHINA CTaisX MPAaKTUIHO JUIS BCIX JOCHTIPKYBAaHUX TEMIEpaTyp B cepeHpoMy Ha 12%.
o}
TK. Cc m. Mr

14

1,0

150

0,6
100

0,2

150

100

50

150 -

100 =

50 = 0,2

E t t T T + 'y r =
30 60 90 120 1.0

Puc.1. Tepmorpamu (1,2,3) Ta macorpamu (1',2',3') mpouecy 3HEBOAHEHHS OMHIYHIX KpAIENb B CTATHYHIX
ymosax (V,=0m/c), T,: 1-120 °C; 2-140 °C; 3-160 °C: a) 6iomaca npenapary «®PI-5», C,=10%.; 6) 6iocycrnensis «DT -
5» (3 KOMIIOHEHTOM - ceuoBuHa), C,=20%; B) Giocycnensis «DI-5» (3 komnoHenToM — Kpeiina), C,=20%.
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Tabauys 1

KineTn4Hi XapakTepHCcTHKH NP 3HeBOHEHHI OTMHHYHMX Kpamnejab 6iomacui 0iocycnensii
npenapary «®I'-5»

T | T Coun Cipr Crun % Mo, Moty | M2r | Myes o, Sxiny
°C [¢ T 40 Ty Tsue °Cle Mr Mr MT Mr MM MM
Biomaca «®DI'-5», C,=10%
120 | 153 0,72 0,22 - 1,4 1,33 | 0,30 0,18 0,15 | 1,36 | 0,79
140 | 140 0,62 0,20 0,108 2,0 1,22 | 0,28 0,20 0,15 | 1,32 | 0,75
160 | 125 0,62 0,12 0,108 2,5 1,40 | 0,52 0,27 0,20 | 1,38 | 0,80
Biomaca «®I'-5» 3 cewoBunoro, C,=20%
120 | 140 0,60 0,23 - 1,6 1,22 | 0,53 0,34 0,28 | 1,40 | 1,04
140 | 138 0,52 0,22 - 2,1 1,10 | 0,42 0,29 0,22 | 1,37 | 0,96
160 | 124 0,48 0,14 0,150 2,9 1,20 | 0,50 0,28 0,18 | 1,36 | 0,89
Biomaca «®I'-5» 3 kpeitnoro, C,=20%
120 | 138 0,61 0,21 - 1,39 1,20 | 0,30 0,22 0,18 | 1,33 | 0,84
140 | 135 0,55 0,17 - 2,0 1,22 | 0,40 0,31 0,20 | 1,37 | 0,89
160 | 120 0,54 0,12 0,035 2,4 1,36 | 0,55 0,44 021 | 1,35 | 0,94
Tabnuys 2
3HaYeHHs iHTEHCHMBHOCTI BOJIOTOBIiIa4i Y BUNAPHIii Ta cyIMIbHIN cTagisx
T, Biomaca «®I'-5» biomaca ®I'-5 + ceuoBuna Biomaca ®I'-5 + kpeiina
°C Joum, KT/C Jeyms Kr/C Joum, KT/C Jeyms KI/C Jpumy KT/C Jeym, Kr/c
120 8,6-10° 3,6:10° 8,3:10° 3,2:10° 9,6-10° 3,3:10°
140 | 10,9-10° 4,5:10° 10,4-10° 3,7:10° 11,9.10° 3,8:10°
160 12,9107 5,4-10” 11,7-10° 4,910 13,5:10° 51-10°
BucHoBkn

PesynbpraTi KiHETUUHHMX JOCIHIIKCHB ITOKa3alH, 110 BBEICHHS KOMIIOHEHTIB 3aXHCHOTO CEpPE/IOBHINA 3 PI3HUMHU
(G13UKO-XIMIYHUMHU  BJIACTHBOCTSIMH  CIIPHsi€ 3MiHI CTPYKTYpPHM KIpKM Kpamul, IO BIUIMBA€E HAa IHTCHCHBHICTD
3HEBOJHEHHS, @ TAKOK Ha BIICYTHICTH 200 HasIBHICTH NEPio/y KHUIIHHSA 1 oro TpuBaiicTh. Lle nae MoxiuBicTs BUOpaTH
ONTUMAJIBHUM CKJIaJ] 3aXHCHOTO CEPEOBHINA i3 3amMpOIIOHOBAHMX PO3POOHMKAMH MpernapaTy KOMIIOHEHTIB. Tak,
MPOBE/ICHI OCT/KEHHS NpOoIlecy CYNIiHHA OJMHUYHUX Kpamenb Oiocycnensii mpemapaty «®I-5» 3 pisHHMEH
3aXMCHUMH KOMIIOHGHTaMHU IIOKa3aJli ITIepeBary BUKOPUCTAHHS [PIOHOTUCIEPCHOI KpEeWaw, IO B MOAAIBIIOMY
MIATBEPIMIOCS 1 eKCTIEPUMEHTATLHIUMHE JTOCIIHDKSHHS MTPOIIECy 3HEBOJHEHHS TIperapary Ha po3MIIIOBAIBHINA CyIIapIi.

Kpim Toro, oTpuMaHni pe3yabTaTH JO3BOJISSIOTH BU3HAYMTH [ialla30H TEMIIEPATYp IMOBITPS HA BXOMI B CYIIMIbHY
kamepy (7,) A7 TMOAaNbIIOTO JOCTIIKEHHS NPOLECY PO3MIIIOBAIBFHOIO CYHIiHHS OaKTepiaJbHHX MpenapaTiB y
BUPOOHMYMX YMOBax 3 METOI0 BCTAHOBJIECHHS ONTHUMaJbHUX pEXHMIB cymiHHA. Jlnsg pmaHoro mpemnapary
PEKOMEH/IOBAHUI [iaa30H TEMIIEPATYPH MOBITPs Ha BXOJIi B CYIIWILHY Kamepy ckianae 150...155°C.
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