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_ABSTRACT i
The evaluation of the osmotic pressure impacts on the dynamics
of sugar contaning media fermentation as well as the
thermodynamic parameters under which fermentation can be
combined with simple distillation and continuous removal of
ethanol with obtaining the resulting distillate with up to 50 % of
C,HsOH were given. Due to osmotic pressure stabilization of
solutions, fermentation process continues.

It 1s shown that the attempts to synthesize the osmophilic Sac-
charomycetes yeasts as fermentation media components still fail.
The 1dea of combining the processes of fermentation and
distillation of the environments in order to stabilize the osmotic
pressure should be considered a promising line of fermentation
technology, the aim of which 1s ethanol production.

IHTEHCUODIKALIA 36POAXYBAHHA LLYKPOBMICHUX

CEPEAOBMLL

A.O. Yaraiiga, B.A. ITignyonuii, I.®. Makcumenko, O.0. boiiko

Hayionanenuii ynisepcumem xap4o6ux mexHonoziil

Haseoena oyinka enmugie OcMOMUYHUX MUCKIE HA OUHAMIKY 30pPO0ICYEAHHS
YYKPOBMICHUX CepeOosull), MePMOOUHAMIYHT Napamempu, 3d sSKux OpoOiHHs MOdice
CYMIWy8amucst 3 NPOCMOI0 NEPE2OHKOIO 1 De3nepepsHUM GUOAICHHIM emAaHoLy ma
ooepoicanusim oucmunsimy 3 emicmom C,HsOH oo 50 %. 3asosiku cmaodinizayii
OCMOMUYHUX — MUCKIE  PO3YUHIE — Ccepeoosully 3a0e3NnedycmvCst  MONCTUBICHIb
NO00BIICEHHS OPOOTHHSL.

Hoxazano, wo cnpodu HAYKOBYIG-MIKPOOIONOCIE CUHmMe3y8amu  0cMopinoii
OPIDICONCI-YYyKpOMIyemu 5K CKIA008I  OPOOUIbHUX Cepedosuly NPOOOBICYIOMb
3AIUUAMUCS HEePO36 SA3AHUMU.

loero cymiwenns npoyecie OpoOinHA I NepecOHKU cepedosuly 3 Memolo cmaoi-
Ji3ayii 6 HUX OCMOMUYHUX MUCKIG CIO GBANCAMU NEPCNEKMUSHUM HANPIMKOM
DO3BUMKY OPOOUTILHUX TNEXHONO2IT, MEMOIO SIKUX € 00EPIHCAHHS eMAHOJLY.

Kniouogi croea: ocmomuuni mucku, OpOOinHs, MIKPOOP2aHismMU, emAaHol, mepmo-
ounamiuni napamempu, o6ananc.

Hayxoei npayi HYXT Ne 51 77



ITPONECH TA AIIAPATH XAPYOBHX BUPObLHHUI]ITB

B mpouecax 30po/uKyBaHHS IYKPOBMICHHX CEPEAOBUIN JOCATAETHCA 301JIb-
IIEHHSI OCMOTHMYHUX THUCKIB 32 PaXyHOK TOrO, 110 KOXKHA MOJIEKYJa [JIFOKO3H, 110
3HAXOUTHCA B PO3UMHI, MEPETBOPIOETHCA Y JIB1 MOJIEKYJIM COUPTY 1 JB1 MOJICKYJIH
aiokcuay Byriemto. [Ipu npomy ermnoBuii cnupt 1 CO, 3 TOYKK 30py IHTEPECIB
KUTTEATBHOCTI MIKPOOPTaHI3MIB OLIHIOTLCA AK IKIIJIMBI PEUOBHUHHU, IO
HAKOMUUYIOTbCA B cepeaoBuilml. [Ipy 1bOMy BaXKJIMBO HE TNEPEBUINYBATH iX
KPUTWYHI KOHIIEHTpAIlli, X04a 1€ MOJOKEHHS MPOTUPIUMTh IHTEPECAM HACTYIMHOI
MEPErOHKU 30POKEHOr0 CEPEOBUIIA 1 OJIEP>KAHHIO KOHIIEHTPOBAHOTO aJIKOT OJIF0
3 OOMEKEHHAMU €HepreTuyHux ButpaT [1 — 4] V 3B'A3Ky 3 IIUM NOIIYKH
BUPOOHUYHMKIB 1 aBTOPIB CTATTI 3ajiAHI Ha PO3B’sA3aHHSA IlI€i 3a/adl, a Ha3BaHI
CKJIa/I0B1 TIPOILIECIB KUTTEMIAIILHOCTI MIKPOOPTAHI3MIB OILIIHIOIOTHCS TAKUMH, K1
LIKOJIATh TOAANBIIOMY HAKOMWYEHHIO CIHMPTY B CEPENOBUIN. 3a yMOBaMU
TEPMOJMHAMIYHOI PIBHOBAru MIOKCHUJ BYIJICHIO BIJHOCHO HECKJIAAHO BUBECTH 3
OpOIUIBHOrO CEPENOBUINA 3a PAXYHOK Horo aecatypailii. OHaK Take BUBEACHHA 3
cepenopuima CO, CynpOBOLKYETHCS BTPAaTaMH  CIIUPTY 1 1Ie O3Hayae, IO
HACTYTHOIO OMNEpalliero Mae OyTH KOHJEHCAIS aJIKOrOJIr0 13 Ta30MapoBOoi CyMIllli 3
HACTYHUMH 3MIHAMHW B TEXHOJIOT1 MEPErOHKU. 3BUUYANWHO, 10 3HUKEHHS THUCKY
HIDKUe aTtMoc(epHOro mpuBeAe A0 30UIbIIEHHA INBHUAKOCTI JAecarypaiii 1
3HWKEHHS PO3UMHHOCTI raszy. Ilpore, 3Bakaroud Ha Te, 11O 1 3a aTMocq)epHoro
THCKY cucTeMa Oyae mepeOyBaTH 3a IIMM IIOKa3HMKOM B CTaHi PIBHOBArw,
BIIMITUMO TIEBHY OOMEKEHICTh BEIWYMHM OcMoTHUHOro THCKy CO,. OmHak
noI0HOT camoperyAilii He BIIOYBAEThCS AJIA TaKOi CKIAA0BOT PO3UMHY SIK CIUPT,
OCKUIbKM HOr0 pO3YMHHICTh BIJi TUCKY HE 3aJIGKUTh. BUIYyUeHHS COUPTY 3 Takoi
CUCTEMH MOXJIMBO 3IACHUTH KUIU ATIHHAM  CEPEJOBMINA 32 3HMWKCHHUX
TEMIEPATyP, AKI JO3BOJNAIOTH (PYHKI[IOHYBATH APIKIKAM.

Jlns  momanblivX AOCAIKEHb HaBeneMo (PI3UKO-XIMIYHI  XapaKTEPUCTUKH
€TaHOJy 1 HOro pO3UHHIB.

Tabauys. Temneparypa KHIIHHS €TAHOIY 32 THCKIB, HHXKYHX aTMOC(epHOro

Tuck xIla

(MM pr.cT.) 0,133 (1) 0,667 (5) 1,333 (10) 2,666 (20) 5,339 (40)
tiam, °C —-31,3 —-12,0 -23 8,0 19.0

Tuck xIla

(mm pr.cT) 7,999 (60) 13,333 (100) 26,66 (200) 53,33 (400) 101,32 (760)
tiam, °C 26,0 349 48,4 63,5 78,4

3 Tabnuil 1HTEPHOJALNI BH3HAUMMO, IMO TEMIIEPATypl KHIHHA CEPEIOBMINA
30,0 °C Bianosigae TUCK 78,3 MMm.pT.cT. Lle 03Hauae, 1110 3a HAABHOCTI LYKpPY, KU
Ma€ TIOCTAaBIIITUCh Y CEPENOBMINE B OC3MEPEPBHOMY POKHMI, OpOmiHHA Oyje
MPOIOBAKYBATUCA 1 pa3oM 3 TUM O€3MepepBHUM Ma€ OyTH BUAAJICHHA YTBOPIOBAHUX
napoBux (pa3 €TaHONy, PO3UMHHHUKA Ta AIOKCHAY Bymieiro. [lpu mpomy nuHamika
MaTeplaIbHUX MOTOKIB, IO MAKOTh MICLE B CHCTEMI, IPYHTYEThCA Ha PIBHSAHHI [ €ii-
Jlrocaka, sIke HaBEAEMO Y 3B’ A3KY 3 HOro HaCTYyIHUMMU MEPETBOPECHHAMMU:

C,H,,0, = 2C,H,OH +2CO, (1)
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m, = My, + Mg, . (2)

PiBusiHHs (2) € adamorom ymoBu (1), 3amucaHuM Uit 3pYYHOCTI TOAAJBIION

MaTemMaTHaHoOi (opmaizaii. [Ipu npomy cumBom m, , m,, Ta Mo, BIIOOP&XKYIOTh

BIJMOBI/IHI KUTBKOCTI PEUOBMH y 1X B3a€MHHX TEPETBOPEHHSX 3a MEBHUM NMPOMBKOK
yacy. YcTajeHoMy PpPE&KUMY POOOTH CHCTEMHM 1 y BIANOBIAHOCTI IO TPHUHIIMITY
CyTEpIO3HIIli Ma€ BIATOBIAATH YMOBA, B K1 MPEICTABJICHI MaTePiaibH1 MOTOKH:

dmu _dm,, a’mw2

dr dr dr
ae dr — eNeMEeHTapHUi Yac rnepediry mpouecis.

Peanizaliisi BXIAHOrO MOTOKY IYKPY 3MIMCHIOETHCA 3 BPaXyBaHHSAM KOHIIEHTpA-

11i OCTAHHBOT'O B MOTOLI1 3aTOPHOI Macu. [Ipu upomy

= (//m:}am 2 (4)

1e y — KoelIi€HT, 10 BPaX0oBy€ KOHIICHTPALIIIO ITyKpiB.
Tomi

d (Wm3am) _ dmaﬂ dmCOZ
a dr | dr )

Peamizairis 3a1aHo0i MBUAKOCTI CHUHTE3Y AJIKOTOMIO € JOCSKHOIO y 3B’SI3KY 3
MOKJTMBICTIO Bapialiliii KOHIIGHTpAIlli MIKpOOPTaHi3MiB. Y 3B’SI3Ky 3 LIMM YMOBH (3)
1 (5) cnip po3rianaTyd JUIIE 3a NMEPIIOro HAOJMKEHHS, OCKUIbKH 1X HEOOXITHO
JOTMOBHIOBATH BUXIJIHUM TOTOKOM Macdh MiKpoopraHizmiB. OJHAK 3 MEBHOKO
MOXMOKOIO TYT 1 Hajaml MartepiajbHi OanaHch OyJaeMO BBaKaTH TaKUMH, AKI
BUKOHYIOThCS, OCKUTBKH MPUPICT OloMAaCH IPLKHKIB HAacOpaB/l € oOMexeHum. Lle
OOMEXKEHHA, BJIACHE, BU3HAYAE MPOMYKTUBHICTh CUCTEMH, X04a MEBHUN J1ana3oH
BIUIMBY HA CUCTEMY ICHYE 4Ye€pe3 KOHIIEHTPALIO APLKIKOBOI Mach. OCKIIbKU
HIBUKOCTI CHHTE3Y aJKOTOJIO 1 JIOKCHUTY BYTJIELIO € HACIIKAMH OJHOIO 1 TOTO %k
nporecy OpOMiHHS, TO II€ O3Hayae, IO KOHTPOJb 3a HHUM € MOXJIHUBHM 32
BIJICJ1I/IKOBYBAaHHS OTHOT'O 3 LIUX MapaMETPIB.

OcCKIJIbKH, [K MOKa3aHO, TMHAMIKA MEPETBOPEHHS CEPEAOBUII OB’ I3aHa 3 KOH-
I_[eHTpaI_[iﬂMI/I MIKpOOPTaHi3MiB 1 KOMIIOHEHTIB CyOCTpaTy, TO 1€ O3HA4ae 3a-
JI©KHICTh OCTATOUHOTO pe3yJIbTaTy BiJl 0OpaHOi CXeMH TNPOBE/ICHHs POLIECY.

IlepeTBOpeHHs IyKPOBMICHHX PEUOBMH Y aIKOroib i JIOKCHA BYTICLIO €
pe3yIbTaTOM KUTTENATBHOCTI CyKyHHOCTl MleoopraleMus Ak 1 BCi iHMN
OprasizMu (pOCJIHMHHI 1 TBapHUHHI) JPDLKIPKOBA KIITHHA JJIS 3A1ACHEHHS BCIX
EHEpro3alieKHUX MPOIECiB MoTpedye eHepreTuuHuX pecypcis. Ilepin 3a Bce 1€
CTOCY€EThCA TaKUX MPOLIECIB, SK:

— YTBOPEHHA HOBOi KJIITUHHOI PEYOBUHU,

— NpUMaHHSA 1 aCUMUIALIA PEYOBHH 3 HABKOJIUIITHHOTO CEPEIOBUINA;

— PO3IIEIIJICHHA 1 BUAAJECHHA HEMOTPIOHUX 1 IMIKIJJIMBUX 3’ €THAHb;

— TPAHCHOPTYBaHHA PEUOBUH BCEPEAMHI KIIITHH.

OTpuUMaHHA €HEPTii )KUBUMHU OPTaHI3MaMH JOCATAE€ThCA 3aBISKA UXAHHIO, SKE
MOYMHAETHCS 3 PO3MICIUICHHA ToKo3M. Llelt mporec (rmikom3) BimOyBaeThCcad B
IATOIJIa3MI KIITHHH 1 MICHA KITbKOX CKJIaJHMX MPOMDKHHX Ppeakiiiii BHHUKAE
nipyBat (MpOBUHOTPaAHA KUCIIOTA), AKUN MOTIM MEPETBOPLOEThHCS B €raHod 1 CO,.
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BnactusicTs 30poaKyBaTH MIpyBaT MAaOTh TUIBKM JAPLKIKI, OJHAK 32 HASBHO-
CT1 KHCHIO TIPOIIEC 6pOI[iHH${ TOMITHO CITOBUIBHIOETHCSA 200 30BCIM MPUIHHAETHCS
(edpext HaCTepa) 3 iHImoro OOKy, SIKIO KOHIIEHTpallisa mykpy nepesutnye 0,1 1/,
TO CIOBUIBHIOETHCA PO0OTA JIUXAJBHOIO (PEPMEHTHOTO KOMILIEKCY KIITHHH 1
pa3oM 3 AMXaHHAM BIIOyBa€eThCs OpoiHHA (epekt Kpedrpi).

Tpancdopmaiiii MaTepialbHOrO MOTOKY IYKPY B CKIaAl PO3UMHY BIAMOBINAE
piBHsHHA ['eit-Jlrocaka, a cami NEPETBOPEHHS € PE3yJbTaTOM KUTTEMISIBHOCTI
apixmKiB. [lpy ubomy 3 ogHoro mons raoko3u (180 r) npu cnupToBOMY OpOIIHHI
yTBOPIOETHCA 92 T eTaHony 1 88 T MOKCHAY BYTJIEIHO. Y BIAMOBIIHOCTI A0 3aKOHIB
30epeKEeHHA [0 MaTepiaibHUX TEPEeTBOPEHb JIOAAIOThCA CHEPIETHUHI 3MIHM.
EnepretnunnM HoOciEM y 1ii cucTeMi € Iykop. [JIoKo3a 1 KpoXMallb BUKOHYIOTh
pOJib HOCIIB KOHIIEHTPOBAHOI XIMIUHOi €HEprii 1 MOXyThb OyTHM BHKOPHUCTaHI B
eHepreTuuHrx TpaHchopmainiax 3 pizaumu KK, Ta obctaBuHa, 1110 TpanchopMariis
B HAaMpSIMKY OJICP’KaHHS COUPTY 3aBEPINYETHCS CIIBBIIHOIICHHAM €TaHOMY 1
TIOKCHUY ByTJEmo AK 92 : 88, BKa3ye Ha IPYHTOBHI €HEPreTHUHI 1 MaTeplajbHi
BTpatu. [Ipy 1ipOMy, SIKIIO €HEPreTUYHI BTPATA MOXKYTh OYTH 3MEHIIIECHI 3a PaXyHOK
BUKOPHUCTAHHS BTOPMHHHUX PECYpPCIB, TO MaTepiajbHI BTpPAaTH MPU OpOMdIHHI €
HE3BOPOTHUMH, OCKUIBKM JIOKCHJ BYTJCHIO JaJIGKO HE 3aBXKIU 3HAXOAWUTh
BUKOPUCTAHHS B OpOJIMJIbHUX TEXHOIOTISX.

Y pobori [1] HaBemeHO amapatypHO- 44
TEXHOJIOTTYHY CXEMy TMpOIecy OpOmiHHS t,°C
i BakyyMoM. [lpu 11boMy MpONoHyeThCA 30
CTBOPIOBATH 3HUXKEHI TUCKU O€3MOCepe-
HbO B OpOMWIBHUX amaparax, IO Cymnpo- /
BO/KY€ETbCA TEXHIUHUMHU YCKIJIAIHEHHIMU 20
npu 3a0€3MEeUEHHI YMOB MIIIHOCTI, OCKLIb-

KM 33 YMOB TIEPErOHKH ONTHManbHil TemM- 0%
nepaTypi KUTTEMIATbHOCTI ApiKIKiB 30 °C

Bi . . y ' 0 P, MM PT.CT.
1AmoBiAae pi3UUHUAMN THCK ‘61.]'[5{ 78 — 79 mm 075 20 60 78380 100
PTYTHOrO CTOBIYMKA. [laH1 IMOA0 KUMIHHSA

€TaHOJIy 3a THCKIB HIKU€ aTMOC(EpHOro I'padix 3anexunocTi Temneparypu
HaBeJieH1 y TabymI Ta Ha rpadiky. KHITIHHS €TAHOJIY BiJl THCKY

AHalTUYHE Yy3arajlbHEHHA B MeEKax
trckiB Big 200 10 100 MM pT.CT. MPUBENO 10 YMOBH

{=-62,28 +20,724421n(p+10), (6)

1€ ¢ — TeMnepaTypa KuliHHA cepenosuia, °C; p — THCK B MUTIMETPAaX PTYTHOTO
CTOBITUMKA.

CTOCOBHO Aiama3oHy 3MiHM TUCKIB Bl 1 g0 760 mMm pT.CT. oaepkaHO 3a-
JIEKHICTh Y (popmi

t=-13,39-19,281n(p + 0,29). (7)
OCKIJIbKH B 3anp0n0HOBaHiI71 TEXHOJIOTIH Ma€ MICIIe CyMIIEHHS B Yacl Opo-
TIHHA 1 TIEPETOHKH, TO Jlara3oH TeMIepaTyp Mae HaOMMKaTHCA 0 ONTHUMAaIbHUX

IS I[pl)KI[)KIB IYKPOMILIETIB 1 MPU I[bOMY MarOTh OyTH BanOBaHl TEMJIOBI
€HEPreTHYHI MOTOKU. 3 OJHOr0 OOKY MAEMO TEIUIOBUALICHHS y TPoLect OpOaiHHS,
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3 1HIIOTO — B PEKMMI aaiadaTHOrO reHepyBaHHA MapoBoi (asu popmyeTbes
BUXIJHUI eHeproMaTepiaJbHui NOTIK.

CkaieMo €HepreTUyHi 0anaHCH BKa3aHUX MPOILIECIB.

['moko3a Mae eHepriio, IO BH3HauaeTbca BenmuuuHor 2870 x/[x/monb, a
cnupT — 2640 x/x/monb. Pisauig enepriii cknagae 230 kJbx/mMomb. Lle 3HaueHH
XapakTepusyeThcs AK BulbHa eHTanbmia (AG) [1]. OxHak B po3mOpsAHKEHHS
APDKPKOBUX KJIITHH TIEPENAEThCd TUIbKA Ta €Hepria, sfka y Qopmi ATD
(anenosuHTpHdochaT) 30epernacad sk xiMiuyHa (3a CIOUPTOBOrO OPOMIHHI —
2 monekyiu AT®D). AT® — enuHe y KuBIid TpUPO/l 3’ €IHAHHS, SIKE MOCTIHHO
3niACHIOE Tiepenauy eHeprii. BoHo 30epirae ofHy OMMHMIO €HEPrii 1 MOXKe
MEPETBOPIOBATH 110 XIMIUHO 30€pE&KEHY €HEPTIIO B 1HIII (JOPMU EHEPT 1.

Opnep>xaHuii B pe3ybTaTl MEPETBOPEHb 3aJMINOK BTpPAvacThca y (popmi Ten-
aoBoi eHeprii. lle o3Hauae, mo 3 kubkocTi AG = 230 kJ[x/(MOJb TJIFHOKO3M)
JPLKIKOBA KIITUHA OTPUMYE JTHIIE

2 30,5 =61 xJLx/(MONB TIMIOKO3M), (8)
ae 30,5 x/bx/mMonb BiANOBIAaE €HEprii mepexomy ajaecHo3uHTpudocdhatry B
aneHosuHaidocdar:
ATDO — AJI® +P + 30,5 kJI>/MOb. (9)
3anuinok y KuibkocTi 169 k/[x/(MOJb MIIOKO3H) BUALIAETHCA Y (pOpMI TEMIOBOT
€HEprii 3a CTaHAapTHUX YMOB. TakMM UMHOM Ha €Tamni OpPOJIHHS MEPETBOPEHHS
180 r rmoko3u y 92 r eraHony 1 88 T MIOKCHIY BYTJICHIO CYMPOBOIKYETHCS
BUALTEHHAM 169 K]k TernoBoi eHeprii.

VY BIANOBIIHOCTI A0 BUKOPUCTOBYBAHUX TEXHOJIOTTH OpOMIHHS TEXHOJNOTTYHI PEKHU-
MH PO3PAXOBYIOTHCS Ha KIHIIEBY KOHIIEHTPALIIO CITMPTY B OPOIMIIBHOMY CEPEIOBHIII JI0
90 kr/™’. Toxi MOYATKOBA IIHTOMA KOHLIGHTPALTiS TTIFOKOSH CTAHOBHTHME:

180-90
M= 55—

Bkaszana maca nykpy M, Mae Oytu 30porkeHa 3a 72 rop., 10 BIANOBLAAE
TEXHOJIOTTUHOMY perjiaMeHTy. To/il cepenHs MBUAKICTh 30pOIKYBaHHS
AdM _ 176,09
dr 72
a TEIUIOBULICHHS CKIaJae

2446-169
% =730

=176,09 xr/™’.

= 2,446 kr/ron.,

=2296,5 xJx/(M -Tom.).

B nporecax OponinHa npucyTHi Jardasa, gaza akTUBHOro OpoaiHHA 1 40OpOI-
KYBaHHA. Y 3B’S3Ky 3 UM BHUOWPAETHCS TPUITYIICHHS PO MOXIIUBICTH BUKOPHC-

TAHHS CEPEAHBOI MBUAKOCTI dM / dr .

3HaligeHy TenaoTy 30poKyBaHHS MOPIBHAEMO 3 TEMIOTOI (Pa30BOro mepexo-
Iy B peKUMI a711a0aTHOTO KUATTIHHS

ch.nep = rMcn »

ne M, — Maca ciiupTy, yTBOpeHa B mpolieci 6pofinasa B 1 m° cepenopurna:
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dM . 180 180
_ IyK _ _ 3
M, = o =2,446- 7 =1,25 Kr/(M roj.).

3a tenyiotu nmapoyTBopeHHs cnupTy 839,3 k/I/MOJb €HEpreTUUHi BUTPATH HA
olepxkaHHA M CKIAQyTh:

839.3

— _ 3
Opnep =125 130 5828.5 KI[)K/(M rom.).

Brpara TemnnoBoi eHeprii cepenoBUIEM CKIIaae
AQ = O yep — Osgp =5828,5-2296,5=3532 KI[;I</(M3 ‘TOML.),

o 3a aa1adaTHOrO MpOLIECY MA€ MPUBECTH JI0 OXOJOMKEHHA KYJbTYPaJbHOIO
CEpeIOBUIIA HA BETHUMHY

AQ 3532 .
=T =3,532 °C.

cep

At =

e o3Hauae, 1m0 BEMESHHS MPOIIECY B aAiadaTHUX yMOBAaX HEMOXKJIMBE, TOMY CH-
cTema moTpedye TeMIepaTypHOi cTadum3alii 3a paxyHOK IMiJABEICHHS TETUIOBOI
€HEprii uepe3 COpouKy 6pOI[I/IJII>HOFO armapaTy a0o IHIIIMM CIOCOOOM.

EnepreTruHmii TOTEHITIA 1 TeMIepaTypa KOHICHCAIi Mapo-CIMPTOBOI CyMiIi
3pOCTAKOTh B pesyanaTl BaKyyMyBaHHS 1 HACTyIHOro CTHCKaHHA. lle mae
MOJKITHBICTh PO3MIINECHHS KOHACHCATOpa B OPOAMIBHOMY armapaTi i IIOBEPHEHHS B
KyJbTypallbHE CEPEIOBHUINE C€HEPrii BUIMapy, 30UIbIIEHOT Ha EKBIBAJICHT MeXa-
HIYHOTO CTHiCKaHHA. OCTaHHE TIPU3BENE N0 MOPYIIEHHS TEMIOBOr0 OajaHcCy, aje
TeMIiepaTypa CepeoBUIa MOKe OyTH CTaOUTi30BaHAa 3a PaxyHOK HEMOBHOIO
OXOJIO/PKEHHS KOHJICHCATY.

BucHoBKku

AHaJi3 JITEpaTYpHUX JHKEPEN, HAKOMUUEHOTO JIOCBIY HAyKOBIIB 1 BHPOO-
HUYHUKIB Ta ()EHOMEHOJIOTTYH1 MIPKYBaHHA JO3BOJIAIOTH BIAMITUTH HACTYIIHE:

— cnpoOM HAYKOBIIB-MIKPOOIOJIOTIB CHHTE3yBAaTU OCMO(IIBHI APIKIKI-IYK-
POMILIETH, SIK CKJIQJO0Bl OpPOMUJIBHUX CEPEAOBUIN MPOAOBKYIOTh 3aJUIIATUCA
HEPO3B’A3aHUMU. MaKkCUMaIbHE HAKOIMWYEHHS €TAaHOIY CTOCYEThCA MPOIIECIB
BTOPMHHOTO 6pOI[iHH$I IAMITAHCHKUX BUH 3 TTOKa3HUKOM 12 %;

— 1JICt0 CYMIIIEHHS MPOIIECIB 6pOI[1HH${ 1 TIEPErOHKM CEPENOBUIL 3 METOKO CTa-
Oumi3alli B HAX OCMOTHYHMX THCKIB CJIiJi BBAKATH MEPCHEKTUBHUM HAMPSAMKOM
PO3BUTKY OPOJUIbHUX TEXHOJOT1H, METOKO SIKUX € OCP KaHHA €TaHOMY.
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MHTEPCNOUKALINA CBPAXKUBAHUA
CAXAPOCOAOEPXALWUWUX CPEQ

A.O. Yaraiiga, B.A. Iloaxy0nprii, U.®. Makcumenko, O.0. boiiko
Hayuonanenwiii ynusepcumem nutyegvlx mexnonocul

Ilpuseoena oyenxa 6030elicmeuii OCMOMUYECKUX OAgNeHull HA OUHAMUKY cOpa-
HCUBAHUSL CAXAPOCOOEPIUCAWUX CPeO U MEPMOOUHAMUYECKUE NAPAMEMPbI, NpU
KOMOPbIX OpoOdMCeHue MOodNCem COBMewamscsi ¢ NPOCMOil NepecoHKol U Henpe-
PUIBHBIM  YOANeHUueM SMAHOAd U NOAYYEHUeM OUCMULIAMA C COOePICAHUEM
C,HsOH oo 50%. bnacooaps cmadunuzayuu OCMOMUHECKO20 OA8NeHUs. pach-
80p0OG CPeo 0OeCcneyU8aAemcsi G03MONCHOCH NPOOIEHUSI OPOIHCEHUS.

THoxazarno, ¥mo noNLIMKY Y4eHbIX-MUKPOOUOLO208 CUHMESUPOBAMb OCMODUIbHbLE
OPOIACIHCU-CAXAPOMUYEMbl KAK COCMABAAIoWUEe OPOOUTIbHBIX CPEO NPOOOIHCAIOM
0CMAasamvCst HepeuLeHHbIMU.

Hoelo cosmewenusi npoyeccos OpONCeHUst U NEePecOHKU cped ¢ Yenvlo cmadu-
JUAYUU 8 HUX OCMOMUHECKUX OAQGIeHuti cledyem CYumams NepcneKmueHviM
HanpasieHuem paseumust OPOOWIbHbIX MEXHON02UL, Yelbl0 KOMOPbIX SGISemCs
noay4eHue SMmanod.

Knioueevie cnosa: ocmomuuecxkue OagieHus, OpodiceHue, MUKpOOPESaHU3Mbl,
SMAHOI, MEPMOOUHAMUYECKUE NapamMempbl, OANIAHC.

Hayxoei npayi HYXT Ne 51 83



