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XAPYOBI IHTPEAI€EHTHN TA BAJA 3 EKCTPAKTY
TOIIIHAMBYPA

Beccapab O.C., kaHA. TexH. HAYK, npodecop, Faran 1.0O., acnipant
HanionaasHnii yHiBepcHTeT Xap40BHX TeXHoOJOrIiH, M. KniB

BAJ] — 6ionoeiuno axmusni xapuosi 006a8Ku — KOMIIEKC OI0N02TYHO AKMUSHUX PEYOBUH, SIKI 00ePHNCYIOMDb 13
Minepanevroi, pociunnoi abo meapunnoi cuposuny. BA/u npusnaueni ons sxcusanns 00HouacHo 3 icelo abo
66edentiss 00 CKIady xapuosux npodykmis. Biodobasku Moxcyms sunyckamucs 6 mabiemkax, Kancynax i posdi-
Hax. Basxcnuso epaxosyeamu, o bA/u ne € nikamu it 6600mMbCs 6 XapUoSUL payion MiTeKu 3 Memol0 peyaayii
Qynryin opeanismy 6 pamkax ¢hizionoziunux nopm. Haw cnocié scumms i xapuyeanns makui, wo Qizuuna
akmusHicms cmana Habazamo MeHuion, a 06cs2 i, 0coONUBO, NONCUBHICIL T 3HAUNHO 3Menuwunuca. Ilpu yoomy
MU HEA000ePICYEMO 3 Idicelo bazambox Heobxionux nam pevosun. Konu enepuie sueni zeepuyiu na ye ysazy —
3’n6uUnUCS 8IMaminy. 32000M NPUIULIO POVMINHS, WO 3ANOSHUMU HECMAYY OazamvOx peyosuH, He 30inbuyouy
NPU YbOMY RONCUBHICE INCT, MONCHA MIUTLKU GUKOPUCTHOBYIOUY CReYianvHi npenapami — 6ioN02iYHO aKmMuGHI
dobasxu.

BAFS — biologically active food supplements — a complex of biologically active substances obtained tion of
mineral , vegetable or animal materials . Supplements are designed for use in conjunction with diet or adminis-
tration of the food . Supplements are produced in tablets, capsules and solutions. It is important to bear in mind
that dietary supplements are not drugs and are introduced into the diet only to the regulation of body functions
under physiological norms. Our lifestvle and diet so that physical activity has become much smaller , and the
amount and especially nutritious food decreased significantly. Thus we receives less from food we need many
substances. When scientists first drew attention to it - there were vitamins. Later came the understanding that fill
the lack of many substances without increasing the nutritional value of food , you can only use special prepara-
tions - but biologically active additives.

Kmouori cmopa: TominamOyp, ekcrpakt, BA/l, cyurinas, iHymiH, MyKpoBHii giabeT.

[Torpeba [1] y cTBOpeHHI AIETUIHUX TPOAYKTIB 3 BUCOKMM BMICTOM iHYIiHY i ()pyKTaHIB, HIO 32CBOIOIOTHCS
OpraHi3MOM TIOAWHA 0e3 YJacTi iHCYiHy, BUKJIAKAHA 3pPOCTAIOUAM pPiBHEM HeOe3MeUHUX eHJOKPUHOOOMIHHUX
3aXBOPIOBAHB (I[yKpoBHii 1iaber, aTepocKIepo3 TOMIO) Ta BKpail 00MeKeHUM acOPTUMEHTOM TAKUX 03J0POBIUX
TMPOXYKTIB HA BITIU3HAHOMY PUHKY.
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Tominam6yp (Helianthus tuberosus L.) — oxre 3 He6araTboX IPUPOAHAX JUKEpeT iHyminy, [1] mpogykTu 3
SIKOTO BiJirpaloOTh BAKIWBY POIb Y HOpMATi3alii 06MiHHUX TpotieciB. ToMy po3poOaeHHs TeXHOMOTIH
JIETAYHAX TMPOIYKTIB Ha OCHOBI TomHAMOypa UTs KATTe3a0e3nedeH s XBOPHX 3 TOPYIIEHHIMA 00MiHY
pedoBUH i TPOBiNAKTUIHOTO XapayBaHHS € aKTYATLHAM 1 COMIATBHO BaXKIUBUM 3aBJAHHAM.

OxHuM i3 HAIPSAMIB TPOMHUCIOBO] TTepepoOKH TomiHaMOypa TS TPUBAJIOTO 30epiraHas MoXe cTaTd BUPOO-
HHUITBO TIOPOIIKY i3 BUCYMIEHOI CTPYRKKH 3 MAKCUMATEHAM 30epeKeHHIM BYTJIEBOIHOTO KOMILIEKCY 1 MpUpoI-
HOi 010J0TITHOT AKTUBHOCTI BUXi/THOI CHPOBUHM.

JocmijukeHHs XiMITHAX, (i3AKO-XIMIYHUX 1 CTPYKTYPHHX IIEpeTBOpeHb, MIO BiOYBAIOTHCS B TPOIECi
KOHBEKTHUBHOTO CYNIIHHA TOmHaMOypa 3 ypaxyBaHHAM CcHelUQpikd CKIaAy i CTPYKTYpH JOCTIKyBaHOI
CHUPOBUHU JaMH 3MOTy OOIpyHTYBaTd [2] BUOip KOHBEKTUBHOTO CHOCO0Y CYIIIHHSA CTPYXKH TOMHAMOypa sK
HAKOITBII TOMUPEHOTO cnoco0y, IO BiIKPHUBAE MEPCIIEKTUBY IUPOKOTO BIIPOBAUKEHHS TEXHOIOTI] B MacoBe
BUPOOHUNITBO. BuBUeHO XapakTep XiMIiYHMX, (i3UKO-XIMIYHUX i CTPYKTYPHHX IepeTBOpeHb 0i00praHigHOTO
KOMIUTEKCY TOTHAMOYpa B TIPOIECI TEMIOBOTO KOHBEKTHBHOTO CYINIHHA. 30KpeMa JOCTIKEHO KiNbKicHi i
AKiCHI 3MIHM B KOMIUIEKCI BYTJIEBOJIB, a30THCTUX 1 NEKTWHOBUX pEYOBHH TOMiHAMOypa 3aJeXHO BiJ
TEMITEPATYPHOTO PEKUMY CYTTIHHS CTPYKKHU.

Ha migcraBi mocmipkeHb BIUIMBY TEMITEPATypH CYIIIHHS HA a30THCTI PETOBUHH i aMiHOKHUCIOTHHN CKIaja
TomiHaMOypa BCTAHOBIEHO, IO KiNBKICTH 3aTalbHOTO a30TY B TIPOIECi CYyUIiHHS Malike He 3MIHIOEThCS, ale
CITIBBiTHOMICHHS OKpeMUX oro (opM 3MIiHIOETHCA iICTOTHO B HAMPAMKY IIEPEXOy 3 OLTKOBOI B HEOLTKOBY (op-
My BHACJIJIOK TETDIOBOI €HATYpAIlii i TiIpOTiTHIHOTO po3leruieHHs 0inkiB i memrruaiB (puc. 2). 3pocTaHHs Ki-
JTBKOCTI HEOLTKOBOTO a30Ty CHOCTEPIraeThes B TeMIeparypHoMmy iHTepBati Bix (35 no 95) °C. 30inbmenss Tem-
mepaTypyu CyImiHaA moHan 95 °C Opu3BOAWTH 70 OJHOYACHOTO 3MEHIICHHS KiTBKOCTi OiNKOBHX i HeOITKOBUX
A30TUCTUX CIIOMYK, IO MOXe OYTH TOB’A3aHO 3 BUTPAYAHHAM HU3HKOMONIEKYTAPHUX MPOAYKTIB TiApomdizy Oin-
KiB y peakuisx Maiisipa, yTBOpeHHAM JIETKAX a30TOBMICHUX MPOAYKTiB a00 HOBOYTBOPEHHSAM PEYOBHH KOIOIN-
HOTO XapakTepy.

JlocmiukeHHAMY 3a71eKHOCTI BMICTY TIEKTHHOBUX PETOBHH i CITIBBiHONIEHHS iX OKpeMux (pakIiif BiJ Tem-
mepaTypy CYIIHHAA CTPYKKH TOMHAMOYpa O0yIo BCTAHOBIEHO, IO il 9aC CYITIHHS Bil0YBAETHCA MOCTYIOBULN
Tiposi3 mpoToneKTuHy TominamMOypa i fioro mepexix y BogopozunHHy Gopmy. JlecTpyKTHBHA [ist TeTa Ha MIpo-
TONEKTAH OCOOIMBO MOCUIIOETLCS 3 TIABUIIEHHAM TeMIlepaTypu cymiHas monan 95 °C. [Ipn npoMy MOXKIUBI
He JIUIIe CTPYKTYPHI, aie 1 iCTOTHI SKiCHI 3MiHU TIEKTHHOBUX MOJIEKYT (JIEMETOKCUIIOBAHHS, PYyHHYBaHHS BHY-
TPIITHBO T4 MIKMOJIEKYISIPHUX BOJHEBUX 3B°A3KIB TOIIO).

JocmikeHHs KiHeTUKHA HaOyXaHHs | BU3HAUYeHHs KOHCTAHT IMBUAKOCTI HaOyXaHHs ITOKa3aiy, 0 HaliBHUIIa
perigparaiuiiiHa 31aTHICTL OyJia BIacTUBA TOPOIIKY i3 CTPYKKU TomiHaMOypa, BUCYIIeHOI pr TemMieparypi 85
°C. 30inpIIeHAs TEMIEPATYPH CYIIiHHSL CTPYXRKH A0 100 i, Tvm Gimpmre, 1o 115 °C moripuryBano perigparartiii-
HY 3JaTHICTH TIOPONIKY Ta MPHU3BOJMWIO 70 iCTOTHOTO 3MEHIIEHHS KOHCTAHT IIBUAKOCTI HAaOyXaHHS, IO MOXKe
CBITYUTH PO YIMUILHEHHS Ta AedopMarito CTpyKTYpH pOCTUHHOI TKAHWHHU Ta HE3BOPOTHI 3MIHMA B KOMIDTEKCi
6iomomimepis TominaMOypa.

JlocmiKeHo TirpOCKOIIvHI BIACTUBOCTI TIOPOIIKY i3 CTPYKKHU TomiHaMOypa 3a i30TepMamu copOii-
JecopOIIii BoASHOT TApH i pO3paxoBaHoO JeAKi mapaMeTpH 1boTo mpotiecy (Tadn. 1). Ha migcTai oTpuMaHUX
JaHuX 0yi0 3po0sIeHo s IPaKTHIHUX BUCHOBKIB. BcTaHOBIIEHO, IO CYNIIHHS CTPYKKH TOMHAMOypa pH
temmeparypi 100...115 °C Bene 10 3HAYHOTO 3HWKESHHSA TiApohilbHOCTI 0epKaHOTO 3 Hel MOPOIIKY BHACTIJOK
nedopmarii KamaspHO-NOPHACTOT CTPYKTYPH Ta 3MEHIIEHHs 00’ eMy MIKpOTIOp pOCIUHHOI TKaHWHW. BusHaveHo,
IO TIOPOIIOK i3 TomiHaMOypa Mae BUCOKY TiTPOCKOINYHICTE, TOMY MPOIIeCH HOTO OepKaHHs CJTiJ IPOBOJUTH B
YMOBaX BiTHOCHOI BOJIOrOCTi TIOBITPs He Bute 80 %, a 30epiranHs MOKIIUBE JIAIIE B TePMETHIHIN Tapi.

Tabauus 1 — IMapameTpu npouecy copouii-aecopouii BoJOrd NOPOLIKOM i3 CTPYKKH ToniHaMOypa

Temmepatypa [TapameTpu cop6mii-gecopOii
CYIIIHHS CTPYKKH, MaxkcumanbHa 006’ em mikponop, XapakTepucTAIHa eHEeprist
°C BOJIOTiCTH IOPOTIKY, %o eM’/r ancopOmii, kJ[x/Momb
35 35,0 0,068 7,58
55 35,0 0,072 7,73
75 35,0 0,072 7,67
95 32,0 0,070 7,59
115 20,0 0,066 7,51

Amnani3 xapaxrepy MOTJTHHAHHS | BUJATEHHS BOJOTH MOKA3aB, [0 MEPINAil Mepio ] CYIIiHAS CTPYKKA
TomiHaMOypa, KO 3 Marepiary BUJAIIETECS TepeBaKHO BiJIbHA c1a00 3B’ s3aHa BOJIOTA, MOKHA IPOBOIUTH B
OLTBIN JKOPCTKUX TeMIepaTypHux ymoBax. [1o 3aKkiHueHHI I[BOTO MepioNy, KON MOYMHAE BUAIATHCS BOJIOTa
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TIrPOCKOTITHOTO CTaHy, TeMIepaTypa BrmIa 3a 95 °C HenpummycTuMa, 60 TPU3BOANATE J0 TTHOOKUX 3MiH SIK ¥
XIMITHOMY CKJafli, TaK i B KaUIIPHO-TIOPUCTIil CTPYKTYpPi pOCIUHHOT TKAaHWHHU.

Mertonom nudepeHiiHo-TepMidTHOTO [3] aHATIZY JOCTIKEHO TePMOCTIHKICTD i XapakTep 3B’ 3Ky BOJOTH B
TKaHAHI 0y/IL0 i IOpOoIKaX i3 CTPYXKKH TomHamOypa. BecranoBneHo, o TemMIepaTypHUHA iHTepBaT
BHYTPIITHEOMOJIEKYIAPHOT J€TiIpaTallii B MOHOCAXapUIHUX KUTBIIX TOPOIIKY 3HAXOAUTHCA B Mexkax 150...198
°C. l[lomanse HATpiBaHHA BUKIAKAE €K30TepMidHe Py HHyBaHHS MOPOIIKY: TIIHHS 3 BiIIEIUIEHHAM i
CHanaxyBaHHAM JETKUX IIPOAYKTIB TepMoIizy. B mizoMy nopomok i3 TomHaMOypa XapakTepu3yeThest 3HATHOIO
TEPMOCTIHKICTIO i MOKe BUKOPHCTOBYBATHUCH 5K 100aBKa B CKIIa/li Xap9OBUX MPOIYKTIB, 1O MiUTATAIOTH
TepMOoOoOpOoOTIi.

MeTo0M €1eKTPOHHOI MIKPOCKOTII JOCHIIKEHO CTPYKTYPHI 3MIiHA TKAHUHA TomiHAMOYpa il Jac CyIIiH-
us. [lopiBHAHHS KIITHHHOI CTPYKTYPH TKaHWUHU TOMiHAMOYpa B 3aJI€KHOCTI BijJl TEMIIEPATYPHOTO PEXKUAMY CY-
IIHH CTPYKKA MOKA3a10, 0 HAXOIMENI COpUsSTINBAM A 30€peReHHs CTPYKTYPHU [[LOTO BUY CHPOBUHH BU-
SIBUJTOCH CYIIIHHS TIpU ToMipHiit Temneparypi 85 °C. Ile 103BoaMI0 oaepKaTH NPOAYKT i3 3aJ0BITEHOIO PO3ITY-
IIEHOI0 PIBHOMIPHOIO TIOPHACTOIO CTPYKTYPOI0. B pe3ynbTati BUCYyIeHa CTPYKKA i IOPOIIOK i3 Hel MaTu BUCOKY
peTiapaTaliifny 3aTHICTh i BiTHOBIIOBAHICTE TIPH OBOTHEHHI.

JInst XapaKTepucTUKA BIUIMBY TEMIEPATypHOTO PEeXXKAMY CYIIIHHS Ha XiMITHWH CKiaj i mepeTBopeHHs Oio-
KOMITOHEHTIB TomiHamM0ypa OyB BUKOPUCTAHUI METO Ja3epHOI CIIEKTPOCKOIii koMOinamiiinoro po3citoBanus. 3
iforo gomoMOror0 0YII0O BCTAHOBIECHO, UIO i3 30LMBIMIEHHIM TEMIIEPATYPH CYIIiHHS CTPYXKH A0 95 °C i Bule B
XiMITHOMY CKIai TomHaMOypa BiOYBarOTHECS MPUHIMIIOBI 3MIiHU B HANPSIMKY JETOJiMepHu3aliii BUCOKOMOITe-
KyISpHUX BYTJEBOIB, TEPMITHOI Aerifparamnii Ta iHTEHCUBHOTO OKUCHEHHS CKIAJHUKIB 0i0OpraHIiTHOTO KOM-
mwiekcy. [lopanbine miaBUIIEHHS TEMIEPATYPH CYNIHHA TPU3BOIMIO 10 TOTTUOISHHS IUX HETATUBHUX TPOIle-
ciB.

Takum 9MHOM, HA TACTABI 3icTaBIEHHS i y3aralbHEHHS Pe3yIbTaTiB IMPOBEAEHUX NOCTIIKEHb 3p00iaeHo
BUCHOBOK, III0 TeMIIepaTypa CYUIIHHS CTPYKKH TomiHaMOypa B yMOBax IOCTIHHOTO TeMIepaTypHOTO PexuMy
JUTSL OfIepKaHHs SIKICHOTO MPOAYKTY He TOBWHHA mepeBuinyBatr Bemuauau 80...90 °C, sKy mis AaHOTO BUILY
CHUPOBUHY MO’KHA BBAKATH MAKCHMAIBHO JOMYCTAMOIO KPUTHIHOIO TEMITEPATypOIO.

JlocmikeHHIMH KiHeTUIHAX [4] 3aKOHOMIPHOCTeH KOHBEKTUBHOTO CYIIIHHS CTPYKKHA TOMHAMOYpa 00Tpy-
HTOBAHO BETWYWHY KiHIEBOI BOJOTOCTI CTPYXKH TomiHaMOypa 6,5 %, sika TIOBHHHA 3a0e3nedyBary il BUCOKY
MiKpoOioIoTiaHy cTabiNbHICTD, CTIHKICTD 10 ()epMEHTATUBHUX i HeQepMEHTATUBHUX XIMITHUX 3MiH, ONITUMATb-
Hi JUTA 31iiCHEHHS HACTYITHOTO MOAPiOHEHHS B IOPOIIOK CTPYKTYPHO-MEXaHiqHI BITaCTABOCTI.

JlocmijpKeHo BIUTMB MapaMeTpiB CYNIMILHOTO areHTa i XapaKTepUCTHK BOJOTOTO Marepialy Ha KiHEeTHKY
CYIIIHHS CTPYXKKH TOTHAMOypa.

BrsnaueHns BIDIMBY TeMmepaTypd i IIBUAKOCTI pyXy CYNIMILHOTO areHTta B aiamazoHi 35...115 °C i
1,0...2,0 m/c Ha KiHETUKY BUAAIEHHS BOJOTH ITOKA3aj0, IIO TEpPioJ MOCTIAHOT MBUAKOCTI CYUIIHHS CTAHOBUTH
13...22 % Bix 3araTbHOI TPUBATOCTI CYIIIHHA i 3aKIHIYETHCA TTPU AOCSATHEHHI MaTepiaJoM MepIIoro KpUTAIHO-
TO BOIOTOBMICTY, SKUH 3HaX0auThECA B Meskax 130...180 %. 3acrocyBaHHS TeTOHOCIS 3 TeMmepaTypoto 40...60
°C me 703BomsIe ab0 YCKIaAHIOE BUCYITYBAHHS CTPYKKH JI0 HA3BKOT (6,5 %) KinteBoi Bomorocti. [ligpumenns
TeMITEpaTypH CYIMUILHOTO areHTa 3Ha9HO iHTeHCU(iKye Ipolec, 0 TO3HAYAETECA B 3pPOCTAHHI MAKCUMAaIBHOT
MBUAKOCTI i CKOPOUEHHI TPUBATOCTI CYIIIHHSA, aje 30IbIIeHHs TeMIIEpaTypH CyIIuiasHoTo arenTa 10 100...115
°C IpU3BOAMTE 710 TIOOYPIHHSA i MATOPAHHS CAPOBUHYA BHACTIOK TTMOOKMX 3MiH B 11 XiMiTHOMY CKITAI.

30iNbIIeHHs MBUAKOCTI TIOBITPSHOTO TOTOKY MPUCKOPIOBAIO CYIIiHHS MEPEBAKHO B TIEPIIOMY Tepioi
PO3BUHYTOI 30BHIIMHBOT Auy3ii Bomorn. ToMy Ha TOYATKOBIH TiMSHIN CYIIIHHSA CITij] 3a0€3MeUnTH MBUIKICTE
pyXy TemoHocis B Mexax 2,0...2,5 M/c, a Ha JISHIII HU35KOTO BOJOTOBMICTY 3 METOIO €KOHOMIT €HeproBUTpaT
JOMIIBHO 3MeHIyBaTH ii 10 1,0...1,5 m/c. Ha sikicHI TOKa3HUKA MaTepiary 3pOCTaHHs MIBUIKOCTI PyXy
CYIMMILHOTO areHTa NPaKTUIHO He BILTHBAIIO.

JlocmipkeHo BINTUB TeOMETPUTHIX PO3MIPIB Ta BUCOTHU IMapy MoApiOHEHOTo MaTepiany Ha KiHEeTHKY CyIIiH-
HA CTPYKKH TomiHAMOypa. BcTanormeno, mo moapiOHeHHA TOMHAMOYpPA HA CTPYKKY 3 TIOTIEPEUHUM TepepizoM
BiZl 3 10 6 MM i cymrinHs ii B nrapi Bucotoro 30...60 MM 3abe3nedye BUAaNIEHHS BOJIOTU 3 iHTEHCUBHICTIO, 10CTa-
THBOIO IS JOCATHEHHS HeoOXiTHOI BeTUYWHHA KiHIEBOT BONOTOCTI 6,5 % 3 MiHIMATEHAMU BTPATAMH BijJl COKO-
BUIJIEHHS Ta YTBOPEHHS BiIXO/IB i/ Yac pizaHHs.

3 MeTor0 iHTeHCH(IKAIT CYMMTBHOTO Tporecy [5] i 30epekeHHs SKOCTi CYXOTO TMPOAYKTY TOCTITKEHO
MOJJIMBICTH 3aCTOCYBAHHS CTYMIHIATUX TEMIEPATYPHUX PEXUMIB [UIS CYIIIHHS CTPYKKH TomiHamOypa. AHami3
KPUBHX CYUIHHA Ta MOKA3HUKIB SKOCTI BUCYIIEHOI CTPYXKKH TomiHaMOypa (Tadm. 2) mokasas, mo eheKTHBHUM i
JIOIITLHAM MOKHA BBAXKATH JBOCTYIIHIATHH TeMIepaTypHU pekAM CYIIiHHS, SKUH nependadae 3acTOCyBaHHA
CYIMMILHOTO areHTa 3 migsumenoo g0 100 °C remmnepaTypoo B IepioMy Hepiofi CyIIiHHA 3 HACTYITHAM 3HU-
KEHHAM 11 10 MAKCUMATHLHO AOIYCTAUMOTO KPUTHIHOTO 3HaueHHs 85 °C micas JoCsATHeHHS MaTepiaIoM ImepuIoro
KPUTHIHOTO BOJIOTOBMICTY.
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Tabauud 2 — BiIMB ¢TYMIHYATHX TeMNePATYPHHX Pe)KHMIB CYIIiHHS HA OPraHOTeNTHYHI Ta ¢izHKo-
XiMiYHi MOKA3HHKH AKOCTi BHCYIIEHOT CTPYKKH TomiHamMOypa

TemmepatypHi pexkumu cynrinms, °C
. OMHOCTYMiH- | JBOCTYMiHYATI
Howasmk Akocti aaThi, 95...85 100...85 115...85
85

OpraHonenTHYHi: CBITIIO- CBIiTIIO- CBITIIO- KpeMOBHiA, HASBHI OKpe-
KOIIip KpeMOBHH KpeMoBHH KpeMOBHH Mi TATOpiTi 4aCTOTKH
cMaK i 3amax COJIO/IKYBa- COTIO/IKYBa- COJIOAKYBATHH, COJIOAKYBATHH 3

THU, BAACTH- THM, BIac- BIACTUBUHU BiATIHKOM

BHM TUBHH TO- TOIHAMOYpPY TiICMaXEHOTO

TomiHaMOypy miHamOypy
Di3NKO-XiMiTHi:
— Bmict BM®, % 10 macu 53,0 53,0 51,6 50,6
CpP
— KOJBOPOBICTH EKCTPAKTY
CTPYXKKH, OJI. ONT. TYCTUHU 1,05 1,06 1,09 1,17
(A 365 am)
— KoedilieHT HabyXxaHHs y
Bofi (20 °C, 1:20, 4 rox) 4,63 4,65 4,68 4,59

3 MEeTO10 MaTeMaTHIHOTO OTMMCAHHS KIHETUKH CYIIIHHS CTPYKKH TOMiHAMOYypa eKCIIepuMeHTaIbHi
KiHETHYHI KPUBi, OTpAMaHI B pi3HUX TeMITepaTypHUX pekuMax, Oynau y3arainbHeHi 3a merogom KpachikoBa
B.B., na miacTaBi woro micis BiammoBigHoT 00poOkn Oynu Bu3HadeHi BiHOCHI KOeilieHTH CYNIiHHS CTPYKKH
TomiHAMOYypa I TIepioTy CTaAat0vd0i MBUIKOCTI i olepkaHi eKCIOHEHTIi{iHI 3a1eKHOCTI TS BU3HAYEHHS
BENMUYUHY y3aralbHEeHOi IBUAKOCTI CYIIHHS AT Pi3HAX Jliama3oHiB BOTOroBMicTy (Tabm. 3). Ix mpakruana
[iHHICTb TONATAE B TOMY, 10 BOHU BXOJATH 0 OCHOBHWX PIBHSIHE KiHETHKH i JO3BONAIOTH PO3PaXOBYBATH
TPUBATICTE i IIBAJKICTH CYIIIHHS CTPYKKH TOMHAMOypa B OyAb-IKUH ac Mpu Oyab-AKill 3MiHI peKuMy.

Tabauusa 3 — BinnocHi koedilicHTH Ta y3arajgbHeHa INBUAKICTH CYIIIHHS CTPYKKH ToniHamM0ypa

Jliama3on 3Minu BignocHi xoedilieHTH Cynminms 3Ha4eHHA y3araabHeHOl
BOJIOTOBMICTY, %0 %2 %z Y4 MIBUAKOCTI CYUIiHHS
409...182 N*=1,00
182...57 0,0018 N"=0,0891 e %93V
57...18 0,0013 N*=0,0319 ¢ %01V
18...4,5 0,0008 N"=0,0056 ¢ 0,129 w

JIns BU3HAUEHHS ONTUMANLHUX MapaMeTpiB CYIIiHHS CTPYKKH TomiHaMOypa B yMOBax CTAI[lOHAPHOTO TEM-
meparypHoOTo pexumy OyB BUKOPHUCTAHWH y3araJbHEHWH Kpurepiili omrumizamii, mo o6’eqHaB Taki JOKaIbHi
Kpurepii: BMict BM® y cyxoMy TpPOAYKTi; KOJbOPOBICTh €KCTPAKTy BUCYIIEHOT CTPY:KKH; €HEPrOBUTPATH Ha
mpotiec cymiaHs. bynaa noOynoBaHa mMareMaTHIHa MOJAENb Y BUIVISAL CYKYITHOCTI TIOTIHOMIaTbHAX PIBHAHL 3a-
JEKHOCTI JIOKATGHUX KPUTEPIiB ONTUMATBHOCTI Bifl 1BOX (DAaKTOPIB: TEMIIEpPAaTypH CYIIMILHOTO areHra Ta TPH-
BaJOCTi cymmHHA. [ po3paxyHKy [6] HinboBoi ¢yHKIIT 3AificHIOBATN TIepeBeeHHs HATYpaIbHUX 3HAYEHD JIO-
KaJbHUX KpUTepiiB y 0e3po3mipHy hopmy MeTonoM XappiHTTOHA 3a AOTIOMOTO0I0 (yHKIIT OaKkaHOCTi, AL TOTO
Oynu po3pobieni 6I0K-CXeMH aTrOpUTMY i TIporpaMa onTuMizaii MoBoro Basic. Busnaveni 3a 1onomMororo y3a-
TaJbHEHOTO KPUTEPilo 3HAYEHHS peKUMHAX MapamMeTpiB — TeMIeparypa cylmuibHoro arenTa 82 °C, TpuBamicTh
cymiaas 105 xB — 3a0e31meuyloTh ofepKaHHs MPOAYKTY 3 HAWKPAIAMU TOKa3HUKAMH SKOCTI TIPU MiHIMaTLHAX
€HEepPTOBUTPATAX.

[opomok i3 TomiHaMOypa, oAepKaHUuH v BUPOOHUIHNX YMOBaX, OYB JOCTIDKEHUH 32 OpraHONCOTUIHAMM,
¢izuKo-XiMITHUMY i (i3UKO-MeXaHITHIMA NOKA3HUKAMU SKOCTL. BMIiCT OCHOBHHAX Xap4YoBUX pPEUOBHH TTOPOIIKY
B MOPIBHSAHHI 3i CKJIaJI0OM BUXiIHOI CHPOBHUHHU HaBeIeHO B (Tabm. 4).

Sk cBimuaTh pe3y’AbTATH JOCTIKEHb, 3alMpOTOHOBAHA TEeXHONOTIA 3abe3meuye molpe 30epexeHHS
BYTJICBOJTHOTO, aMiHOKUCIOTHOTO i MiHEPaTBHOTO CKIaAy TomiHamOypa (30KpeMa BUCOKWI BMICT iHYNIHY Ta
BM®, nuaKy, Miji, 3ami3a), SKi B KOMIITEKCHi{l B3a€MO/Iii 3yMOBIIOIOTE BUCOKY XapPUOBY IIHHICTh Ta 0i0NOTiTHY
aKTUBHICTH MOPOIIKY B HOpMadi3alii 0OMiHHUX POIIECIB.
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Taonuus 4 — Ximiunuii ckaag 0yas0 i mopouky i3 Toninam0ypa

Macosa gactka, % g0 macu CP
[Tokazuuku -
Oynn0u (ounteHi) TOPOIIOK

Bomora (% 1o Macu IPOIYKTY) 81,75 5,88
Byrneroau 64,20 64,00
B TOMY YHCJI:
BUCOKOMONIEKYTAPHI 39,80 36,10
HUILKOMONEKYAAPHT 24,40 27,90
BimkoBi pevoBunm 10,12 9,47
3arannmi mmigu 1,72 1,70
XapuoBi BOTOKHA 15,00 14,89
y TOMY 9HCIII:
nexmuHuU 3,56 3,35
MinepaibHi peqoBUHA 5,87 5,85
HeinenrudikoBaHi peq1oBUHA* 3,09 4,09

BuchHoBkn

Takum 4YWHOM, BPaxoOBYIOUM BWIIECKa3aHe HAa OCHOBI TEOPETUUHWX, EKCHepUMEHTANIbHUX i BHUPOOHHUIUX
JOCIIUKeHb, 3MiCHEHAX s BUpINIEHHS TOocTaBieHoi B poOOTI HAyKOBOI MeTH, PO3poOJIEHO TEXHOJIOTiO
HOBOTO [i€THYHOTO MPOAYKTY XapUyBaHHS — BUCOKOBYTTIEBOJHOTO IIOPOINKY OiONOTIYHO akKTWBHOI Mil i3
CTPYXKH TomiHAMOYpa, TPU3HAYEHOTO T Oe3ocepeAHLOT0 CIOKUBAHHS, a TAKOK BUKOPUCTAHHS SK 100aBKH
B CKJIaJli iHITUX XapuOBUX MPOAYKTIB 3 METOIO HAJAHHA IM JI€TUIHUX BIaCTUBOCTEH.

[TpoBeneHo KOMIUTEKCHE AOCTI/UKEHHS XapaKkTepy XiMITHUX, (i3UKO-XIMITHUX | CTPYKTYPHAX 3MiH
6ioopra"iTHOro KOMIUIEKCY TOMHAMOYpa B 3a7€KHOCTI Bi/l TEMIIEPATYPHOTO PERKAMY KOHBEKTHBHOTO CYITIHHS.
BcTanoBneno yMoBH Tipolecy, Mo NPU3BOIATE 10 TPHUHIIATIOBUX HE3BOPOTHUX 3MiH XiMITHOTO CKIAIy
TomiHaMOypa B HATIPAMKY TePMIidHOT JeTiparTallii Ta iHTeHCUBHOTO OKUCHEHHS HOTO CKTATHUKIB, HA ITiICTAB1
YOT0 BU3HAYEHO MEKi MAKCUMATLHO AOIYCTAMOT KPUTHIHOT TEMIIEPATYpPH CYUIIHHA, SKa [T JaHOTO BUY
cupoBUHU cTaHOBUTH §0...90 °C.

JlocmipkeHo BIUIUB apaMeTpiB CYIMMILHOTO areHTa i XapaKTepUCTHK BOJIOTOTO Marepiamy Ha KiHeTHIHI
3aKOHOMIPHOCTI KOHBEKTHBHOTO CYNIIHHS CTPYKKY TomiHAMOypa. JIoBeJeHO MOIMbHICTE 3aCTOCYBAaHHS
CTYMiHIATOTO TEMITEPATYPHOTO PEKUAMY i3 3aCTOCYBaHHAM MiaBHIIeHo] 10 115 °C Temneparypu Ha ATSHI
TOCTIHHOI IMBUAKOCTI CYNIIHHSA 3 HACTYITHUM 3HWKEHHSM ii 10 MaKCUMaIBHO JOMycTAMOT0 3HadenHs 85 °C B
TepioIi cnaaarovol MBUAKOCTI CYITIHHS TS iHTeHCH(iKalii CyITUIBEHOTO Tpoliecy i 30epekeHHs SKOCTi
TPOIYKTY.

Bmsnaueno BigHOCHI Koe(illieHTH CYIIiHHS CTPYKKH TomHAMOYpa T TIepioy cHagarodoi IMBUAKOCTI H
0JIepKaHO MaTeMaTHIHI 3aI€KHOCTI A7l PO3PaxyHKy TPHBAIOCTI Ta IMBUAKOCTI CYIIHILHOTO TPOIIECY.
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