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MATEMATHYHA MOJIEJIb MICJAA3BUPAJIBHOI OBPOBKHU CTEBII

M.B. Poik, 10KTOp CiIbCbKOTOCNOAAPCHKUX HAYK

IHcTUTYT OioEHepreTMYHUX KYJbTYP i HyKkpoBux Oypsakis HAAH
I.B. Ky3HenoBa, KaHAUAAT TeXHIYHUX HAYK

HanionanbHa akajgeMisi arpapHUX HaAyK YKpaiHu

Teopemuuni ma eKkcCnepuMeHmanbHi  OOCNIONHCEHHA CMAIU  OCHOBOIO
CMBOPEeHOi MamemMamuyHoi Mmooeni GopMy8aHHs SAKICHUX NOKA3HUKI6 Cmesii
8P0JICAI0 NOYUHAIOYU 3 IT BUPOWSYBAHHA | 3a8epulyiouU 30epicaHHaM AUCmKie. B
OCHOBI MamemamudHoi MOOeNi MAaKo}C B8pPax08aHO HOPUCMICMb JTUCMKOBO20
anapamy AK 00HO20 3 YUHHUKIB, WO 3aANeHCUmv 6i0 memMnepamypu CYWiHHA i
6NIUBAE HA  AKICMb  JIUCMKI@ ni0 uwac ix 30epieanns. Ha  ocHogi
EeKCNepUMEHMANbHUX OaHUX pospaxosario WBUOKICMb pYXy CHONYK Y KIMUHAX
JUCmKa, sAKa 07 cmeezz BUPOWIEHOI 8 A2POKTIMAMUYHUX yMoeax Ykpainu, He
nepesuwye 0,1x10° m*/xe.

Knrwuoei cnosa: cmesgis, niciazoupanvha o6pobka, OumepneHosi 2niko3uou,
NOpUCMICMb JUCMKIB

IMocranoBka mpoOjeMu. 3 PO3BUTKOM arpapHOro CEKTOpY 1 HAyKOBOI'O
CErMEHTY I0J0 3a0e3MedYeHHs] BUCOKOSKICHOK CHPOBMHOI XapyoBOi ramysi
HaO0yBaJIM TaKOX PO3BUTKY TEOPETUYHI Ta MPAKTUYHI OCHOBU BHPOILYBAaHHS 1
nicas30upanbHOi 0OpOOKH POCIMHHOI CUPOBUHU. POCIIMHM TaKOTO THUITY SIK CTEBIS
BIJIHOCSITHCS JI0 KaNISIPHO-TIOPUCTUX CTPYKTYP, K1 BUMAraroTh MEBHOTO IMiIX0Ty
II0JI0 JIOTPUMAHHS OCHOBHHMX BHMOT JIO0 SIKOCTI 11 JIMCTKIB. AKTYaJbHHM JIJIS
NOJAJbIIOTO PO3BUTKY BHPOOHMIITBA CTEBIi € TMPOBEACHHA KOMILIEKCY
TEOPETUYHUX Ta €KCIEPUMEHTAIbHUX JTOCHIIKEHb 3 YIPaBIiHHA SKICTIO CTEBII,
gdka (OpMyeTbCA MiA 4ac ii BUPOULYBaHHS Ta 3aJIEKUTh Bl YMOB CYIIIHHS 1
30epiraHHsl.

AHAJi3 OCTaHHIX JOCTiIKeHbL i nyﬁ.lmcaum ILA. XynanoroBum [1]
3allpONIOHOBAHO MOJENb B3a€EMOJIi €HEPreTUYHUX 1 MPOAYKTUBHHMX IOTOKIB Yy
010JI0TYHOMY LIMKJII BUPOILYBAaHHS POCIMHHOI cMpoBHUHU. [lopylieHHs ogHOro 3
MPOLIECIB TEXHOJOTIYHOTO LMKIY BIUIMBAE HAcaMIlepe]] Ha OpraHoJIeNTHYHI
MOKa3HUKK, TMOPYUIYIOYM TUM CaMHM TEXHOJOTIYHY SKICThb JHCTKIB. lle
NPU3BOAUTH 1O 30UIBIICHHS YAaCTKUM 3pYyHHOBAHOI POCIMHHOI TKAaHUHU 1
CTBOPIOIOTHCSI CIIPUSATIIMBI YMOBH JUIsl OKUCHEHHsI crioyk JucTkiB. H.M. Kizinosa
[2] 3ampormoHyBajia MOJENIb MAacOINEPEHOCY CIOIYK 3 TPYHTY uepe3 KOpPEHEBY
CUCTEMY POCIIMHHM JI0 JMCTKOBOTO amapary Ta BHAAJEHHS HAJUIMIIKOBOI YaCTUHU
BOJIOTH 3 MOBEPXHI JUCTKIB y MOBITPs. B OCHOBI Mozeni — MIKpOLUMPKYJISITOPHA
KOMIpKa JIMCTKA, MPEACTaBIeHa Y BUIIISA I€KapTOBOi CUCTEMHU KOopauHat (X, Y,
Z) nBoma obOmactsamu V|, 1 V), sKiI 3al0BHEHI aHI30TPONHHMH MOPUCTUMU
criojiykamMu. PO34rMHHI peYOBUHU HAIXOJATh Yepe3 MOPUCTI CTIHKH 3 00jacTi V) B
obnacTe V), 31 MIBUIKICTIO, BIACTUBIN KOXHIA pociuHi 3rigHO 3akoHy [. lapci.
Teopii GpinbTpyBaHHS CIONYK y HACHYEHIM MOPUCTIN CHUCTEMI MPUCBIYCHO TAKOXK
npariii C. Epryna, B.I. Apasina, C.M. Hymeposa, B.B. IllutoBa Ta iHIITUX BYECHUX.

Metoauka qociaizkeHb. Y HaluX JOCIIPKEHHAX BUKOPUCTOBYBAJIU CYILEHI
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aucTku creBii copty beperuns cenekiii IHCTUTYTy Ol0€HEPTeTHYHHUX KYJBTYp 1
nykpoBux OypskiB HAAH, BupomieHnoi Ha pocmiaHii aiasHl «Jlep:kaBHOTO
nignpueMctBa «Arpodipma BecenuniBkay» (KuiBchka 0071.). HaBakky (100+0,1
I') CYIICHMX JIUCTKIB CTeBii mojapiOHIOBaM 110 po3Mipy dacTtok 0,63-1 MM Ta
eKCTparyBaJid BOPOAOBXK 5 rof. 3a temmepaTtypu 65—70 °C. bamactHi pedoBUHU
BUJIATISUTH OCQKyBaHHAM 60%-M CIIUPTOM 3 HACTYMHUM (DUIBTpYyBaHHSM. 3MiHY
KOMIIOHEHTHOTO CTaHy B OIOCHCTEMi JIMCTKOBOTO amapary BH3HAYalu
CHEKTPO(HOTOMETPHUHUM METOJOM 3a JOBKHUHU XBWI 410 HM y KioBeTi I= 1 cm.

OOpoOKy eKCHepUMEHTAIbHUX JaHUX 11070 e(GEeKTUBHOCTI 30epiraHHs
JUCTKIB CTEBIl, CYIIEHUX 3a PI3HUX TeMmIiiepaTyp [3], 3AiiiCHIOBaIN 3a I0IOMOTOI0
MathCad.

PesyabTatn  gociaimkenb.  JIMcTKoBMII  amapar — He  cucTeMa
MIKPOUUPKYJISITOPHUX KOMIPOK, SIKI CKIQJarOThCAd 3 MPOBIAHUX €JIEMEHTIB,
OTOYEHUX KJIITHHAMU JIUCTKOBOi TutacTuHku [4]. Hamum 3a oTpumaHumu
130TepMaMu J1ecopOIlli BOJIOTH 3 JIMUCTKIB CTEBIl Ta 3HAYEHHSIM AKTUBHOCTI BOJHM
OyJ10 BCTAHOBJICHO, 1110 JINCTKOBHI amapat creBii Mae mikpornopu (I tum) Ta mopu
kriTHHEUX cTiHOK (II Twm). BinmnmosinHo, miaMeTpu mux mop cTaHOBUTH sk 0,=10-
500 mxm Ta d;;=0,1-5 MxM. Takok eKCIIEPUMEHTAIBHO BCTAHOBJICHO e(hEeKTUBHUIA
pO3Mip TOp JUCTKOBOTO amapaty, sikuid craHoBuTh 0=9,4-10,3 mxMm [5]. Bimomo
[6], mo y | Tumi mop pyx pIAMHU BU3HAYAETHCSA TPATIEHTOM T1IPOCTATHYHOTO
tucky, Il Tumi — OCMOTMYHMMHM MeXaHI3MaMH Ta 3JIaTHICTIO >KUBUX KIITHUH
MIATPUMYBATH MEBHY BHYTPIKIITUHHY KOHIICHTPAIII0 PO3YMHHUX PEUYOBUH 1 TUM
caMuM 3abe3nedyye iX pyx BIAMNOBIAHO JO TPaJI€EHTy OCMOTHUYHOTO THUCKY B
CUCTEMI.

Ha namy gyMKy mOTJTMOWTH KOHIIENITYaIbHi MOJOKEHHS MI0JI0 PYXY CIIOIYK
3 MIKpPOIUPKYJIATOPHOI KOMIPKH JO TOBEPXHI JIMCTKOBOIO amapary MOKIIMBO,
BpaxyBaBIIM MOro MOPUCTICTH (M). PiBHSAHHS HEPO3PUBHOCTI MJIs IIBUIKOCTI
Mepexoy CIOMYK 1 TYCTHHH MaTUME BUTJIAL:

Vx(K(P)VP) = (MxP, xiy + pxiy) x g x L (1)

3rifHo  Mozenl  MIKpOUUpKyIsTopHux KoMipok KizumoBoi H.M. Ta

BpaxyBaBIlIK O10JIOT1YHI BIACTUBOCTI CTEBIl [2] BIpoa0BK 3pocTaHHs B 00acTi V),

Oyne 3miHtoBatuch BMicT Bojoru (W), autepnenoBux rtimiko3uaiB (D) Ta
¢maBonoinis (F):

oW oD oF

—

ox oy oz

Pyx pigvHH Ta pO3YMHHUX PEYOBHMH B OOJACTAX TMOp, IO 3alOBHEHI

po3unHamu | (Bona (W W)) I (auTeprnieHoB1 IMIKO3UIU (D d)), I (¢pnaBoHOiIM

(F f)) mpencrasneni plBHHHHHMI/I HEPO3PUBHOCTI 3T1THO 3aKOHY Hapci Ta

PIBHSIHHSIMU OaJlaHCy /IS iX BIAMOBITHUX KOHIIGHTpPAIIIN Cy, Cpp 1 Cryy:
K, oP

=0 ()

™M O 3
o 3)
K, oP
D=—JYx— 4
uooy @
oK P (5)
u oz



Hns obmacti V| MIKpOUMPKYJIATOPHOI KOMIPKH PIBHSHHS SIK (QYHKIIISA
KOOpJIMHAT OyJIe MaTu HaCTynHHﬁ BUTJISII;

oC o0 0? C 62C 0°C
E"‘_(C xW)+— (Cu X D)"‘ (CIII xF)=D,x ( ayz + 822) (6)
B o0mnacti V.
5‘W+8d +5f (7)
ox oy oz

baanc cnoinyk y MIKpOUUPKYJIATOPHIM KoMipili Oyae mpeacTaBICHUM
CHCTEMOIO PIBHSHB:

__k O _, 0

w=-"r 6% 5) (8)
kK, op on

d=—2x (L _rx " 9
p (ay & 8y) 9)

__k oo _, 07

f= p (&, 6%, (10)

BianosinHo, mns obnacti V) MIKpOUMPKYJISTOPHOI KOMIPKM PIBHSHHS SIK
byHK1IIs KoOOpAUHAT Oyj1e MaTH HaCTyHHI/Iﬁ BUTJISIL;
oB 0 o’B  0°B  0°B

E+6_(C X W) + — (c,,xd)+ (C",xf) Dy x (8X2+6y2+822)_q3 (11)

Kpim  di3uaanx MCX&HISMIB 1CHy€ CKJIQJHUN PETyIATOPHUN BIUIUB
KOHIIEHTpAIlil 10HIB POCIMHHOTO COKY Ha NPOHUKHICTh KIITHH. BuiydeHHS
BOJIOTH 3/1MCHIOETHCS 3 MOBEPXHI KIITHHHUX CTIHOK Y MDKKIITHHHHI MPOCTIp 1
Yepe3 MPOJMXH HA IOBEPXHIO JIMCTKOBOIO amapary Ta y noBiTpsi. BuszHauanu
Koe(DIIIEHT eKCTUHINT (M) B OUYMILNEHOMY 3pa3Ky eKCTPaKTy (puc. 1), sikwmii
BIUIMBA€ Ha INBHJIKICTh TIEpexoay pedoBuH (CM) y MIKPOIUPKYJIATOPHUX
KOMIpKax JIMCTKOBOTO amapary.
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Puc. 1. BnuinB koedinieHTy eKCTHHIIIT HA KOHIIEHTPALIIO CIOJIYK Yy Oiocucremi
JIMCTKOBOIO anmapary.

['pacdiuna 3anexHiCTh MOKa3ye, 10 TPUBAIICTh peflakcallii KOHLEHTpalii
CIIOJIyK THM OLfbIlle, YUM OUIBII iX TIOYATKOBI 3HAYEHHS TMOPIBHAHO 13
cTaunioHapHUMH. BHCOKI KOHIEHTpaLil CIOMyK CTHMYIIOIOTh BIAMOBIHI OTOKH
Ha MexX1 noauty a3z Mix p13HI/IMI/I crioaykamu. besmipHa TpaHCHipailisi 3Ha4YCHb
KOC(IiEHTy SKCTHHII], KN 3aleXUTh BiJ MOPHCTOCTI JIMCTKOBOTO amapary,
NOKa3y€e MBUIKICTh AUQY31l CHOIYK Yy MIKPOLUMPKYJIATOPHUX KOMIPKAX JIMCTKA B
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po3unH. OTpuMaHi ,ZIOCJIi,II)KGHH}I MOKa3yl0Th, 10 KOS(DIIIEHT EKCTUHII HE MOXKE
Oytu Oumpmum 3a 0,1 SIKILIO BMICT AUTEPIICHOBUX PEYOBHH HE nepesuitye 11%.
Takum 4YMHOM, WBUAKICTH AUGY3Ii (&,) AUTEPHNEHOBUX TIIKO3UAIB Y JIMCTKAX
copTy BeperHHﬂ He nepeBumuTh 0,1x10™ M7/xB.

PiBHsiHHS 13 siBIIsi€ MPOAYKTHUBHI IOTOKH MTPH BUPOITyBaHHi [1]:
a(;\t/l =d,Q,—d,Q, (13)

ae M — mpoaykTuBHAa Macca y MeBHHMEA mnpomikok yacy (t), kr; Qp —
HaKOMHUYEeHHs OioMacu mija dac porocunrtesy, Kr/c; Q, — BTpaTu OGiomacu IIiJ1 yac
JAUXaHHsA y mpoleci Bereraiii, kr/c; dq, dy, — craji koedilieHTH.

[Ticms 3pi3aHHS Ha3eMHOI YaCTHHU CTEBIi 3YNMUHSAIOTHCS  MPOIECH
HAaKOMMYEHHS CIIONYK Y JHUCTKax. [IpoTe, MOCHIIOETHCS TPOIEC BUIATICHHS
BOJIOTH, sSKa CTa€ HAJJIMIIKOBOIO. TakWM YHMHOM, 3arajbHE PIBHSHHS BUTpaT y
Oiocuctemi ucTKa Oyae MaTh BUTIISL;

d,0,-d,Q, 2X(LX((1‘r)hx Ky KZ)]X((H _a)x(e! +e)+2a)xe, . (14)

ne H, a, L — po3mipu nucTka (BIAMOBIIHO BUCOTA, MIUPUHA 1 TOBIIMHA), CM;
£y ,& - KOe(IIIEHTH eKCTUHIII Mepexoay OCHOBHHUX CIONYK y KiiTHHaX, K —
3HAYEHHS MMUTOMOTO JUXaHHS; K, — cTamuii Koe(ilieHT iIHTeHCUBHOCTI JUXaHHS; I
— KOE(ILIEHT MPONOPUIHHOCTI OCHOBHUX PO3MIPIB SK CIIBBIIHOIICHHS MPOEKIIT
TUJIOIIII, IO 3aiMar0Th POCIUHU, 10 TUIOII TOBEPXHI JUCTKIB

[Ipu 30epiraHHi JHCTKIB CTEBii 3a ONTUMAJbHUX YMOB BIJOYBAaIOThCS
BUTPATU CHOJYK /I MIATPUMAaHHS Ha HAJIEKHOMY PIBHI Typropy JHUCTKOBOTO
amapaty. 3a eKCINEpUMEHTaJIbHHUMH JIaHUMH IWIOAO BTpaT JIUTEPIICHOBUX
INIKO3UIB Y CYXUX JIMCTKax CTEBii MiAg 4ac 30epiraHHs BU3HAYMIIM DPIBHSHHS
perpecii mporecy AuxaHHs, sike Oyae MaTu BUTIIS!

f(t,1)=11,009-2,797x10xt-0,027x1-5,984x 10°°+2,707x10't*+6,845x10™*x7* , (15)

ne t (C)- rtemmeparypa cyuriHHs;, T (B) — TpuBamicts 30epiraHHs CyIIEHHX
JIUCTKIB.

BucHoBku. Ha OCHOBI TEOpETMYHHX Ta BIIACHUX EKCIIEPUMEHTAIBHUX
JOCIIKEHB 100 PyXY CHOJYK IijJ Yac BUPOIIYBAHHS Yy POCIIHHI J0 JUCTKOBOTO
amapaty Ta BHM3HA4YCHHS OINTHMAJIBLHOTO Yacy, 3a SKOTO pOCIMHA Ha0yBae
MaKCUMaJIbHUI  OlOJIOTIYHUIA PO3BUTOK, CTBOPEHO MaTeMaTHYHY MOJENb
HAKOMMYEHHS OCHOBHUX CIOJYK y JMCTKaxX IiJ 9ac BHUPOIILyBaHHS CTEBii, sika
BpaxOBY€ TMOPHUCTICTh JUCTKIB. EKCIEpUMEHTaNbHO TOKa3aHOo, IO KOeMIIiE€HT
EKCTHHIIII He Moxe OyTu OinpmuM 3a 0,1 SKIIO0 BMICT IUTEPIEHOBUX PEYOBUH Y
JUCTKAaX CTeBii He TepEBHIILyE 11%. Hpn [[bOMY IIBHAKICTh IUQY3il (&)
AUTEPIICHOBHX TJIKO3UIB Yy JIUCTKax CTEBIi copry bepernHs He MEpeBHIIUTH
0,1x10°  m%/xs. OTpI/IMaHO plBHHHH?I perpecii, sike omucye eGeKTHUBHICTD
30epiraHHsl JIUCTKIB 3aJIEKHO Bl TEMIEpaTypu CYIIIHHS Ta TPUBAJIOCTI
30epiraHHs.
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Anomayusn

Poux H.B., Ky3neuoea U.B.
Mamemamuueckaa mooenb nocieyoopounoil 06padbomku cmeeuu

Teopemuueckue u dKCNEepUMEHMANbHbIE UCCIE008AHUSL CMAAU OCHOBOU CO30AHHOIL
Mamemamuyeckou Mooenu QopMuUpoB8aniss KAUeCmeeHHbIX NoKa3ameiel cmesus, HAUUHAs ¢ eé
6030€IbIBAHUS U 3AKAHYUBASL XPAHEHUEM CYUeHHbIX aucmbes. [lpu pazpabomke modenu cmeguu
UCNONL308AHO  2UOPOCMAMUYECKVIO MAMEMAMUYECKYl0 MOO0elb, ONUCHIBAIOWYIO MeXAHUZM
HAaKONJIeHUs 8eujecms 6 TUCMbAX PACMEHUll U YCMAaHO8IeHUs ux baianca 61a2o00aps ObIXAHUIO.
Ha yposne muxkpoyuprynsimopnvix aueex Kiemox Oblio npeoCmasieHo 08udiceHue eeuecmes noo
ocMomuyeckuM 0asieHuem ¢ KOpHesol cucmemsl. [pyeas mamemamuieckas mMooeib, KOmopas
makoice Cmana OCHOBOU OJisl pa3pabomKu HOBOU, NOKA3bI8Aem 63aumMooelicmeue 08yx
9HepeemuU4ecKux cucmem, onpeoenaiouux Guzuorocuieckyro sperocms pacmenus. O606wenue
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08yx mModenell 0ano 803MOACHOCHb CO30AMb HOBYI0 MAMEMAMUIECKYI0 MOOeNb GbIPAUUBAHUS
cmesuu 00 oocmudicenusi eé gusuonocuueckou 3perocmu. Ilpu cozdanuu mooeru makice
BKNIOYEHO OOUH U3 OCHOBHLIX HNOKA3amesell Kayecmeda — NOPUCNOCMb JUCHbes, KOMOPblU
3asucum om npupoobl PACMeHUss U YCA08UU CYUWEHUsl, d MAKJIce 6lUsem HA Ka4ecmeo IUCbes
80 6pemsi ux xpanenus. Mamemamuyeckas Mooeib Maxdice yuumvléaem epemst OUOLOSULECKO2O0
YUKIA pacmemnus, KOMOPBIX XAPAKmepuszyem e20 20MOBHOCHb K 3d20mo6Ke U OdalbHeliuel
nepepabomke. Takum 006pazom, OaHHAA MOOeIb NO360Aem pAcCHumams 3aéepuieHue
OUOI02UNeCKO20 YUKIA 6 ONpPeOeiéHHbIX azpoKaumamudeckux ycrosusax. Hccneoosanus
OUUWEHHO20 OM OANNACMHbIX 6eujeCm8 COKA JUCMbes CMesul NOKA3blearom, Ymo 8pems
penakcayuu KOHYeHmpayuili eewecms mem 0o0avuie yem OOIbUe UX UCXOOHble 3HAYEHUs NO
CPABHEHUl0 ¢  CMAYUOHAPHbIMU. Bbicokue  KOHyewmpayuu  ewjecme  CMUMYAUPYIOM
cOOmeemcmeenHble NOMOKU HA 2paHuye pasoeieHuss haz mexncoy PA3HbIMU Belyecmedmu.
besmepnaa mpancnupayus 3nauenutl Kodgh@uyuenma IKCMUHKYUU, KOMOPLIL 3A6UCUM OM
nopucmocmu  IUCMOB020 ANNApPama, NOKA3vléaem CKOpocms — Oug@ysuu eewecms 8
MUKDOYUPKYTISIMOPHBIX SYEUKAX TUCTKA 6 seuyecmeo. [lonyuentvie uccied08anuusi NOKa3ulearom,
umo Kodppuyuenm s3xkcmunkyuu He moocem oOvimv Ooavwum 3a 0,1 ecau cooepoicarue
Ooumepnenosvix geujecme He npegviuiaem 11%. Ha ocnose nposedenHvlx 3KCnepuMeHmanbHbix
UCCIe0068AHULl NO CKOPOCMU OBUNCEHUS GeujeCms 6 KIemKAX JUCMbe8 YCMAHOBIEHO, YMO
Odanmuwlii  noxkazamenv He npegviuaem 0,1x1 0% sPlmun. ons cmesuu 8bIPAUJEHHOU 8
ACPOKIUMAMUYECKUX YC0BUAX YKpaumbl.

Obpabomxa pe3y1bmamos UcCie008aHUll USMEHEHUs COOePHCaAHUs 8l1a2U, OUMEPNEeHOBbIX
2NUKO3UO08 U (PLABOHOUA08 HA NPOMAICEHUU O8YX Jem 00pA3Y08 TUCTbes CIMeSUU CYUEHHbIX
npu pasiuyHol memnepamype Cmaiu OCHOBOU YypasHeHusi peepeccuu. Obpabomka OaHHBIX
N03601UNA NONYYUMb KOIDPUYUEeHMbl Xapakmepuzyioujue cmenerdb GIUsAHUL 00HO20 U3 08YX
napamempos UcCnoib308AHHbIX NPUCYUIKE HAZEMHOU YACMU CIeUU. MeMNepamypa u pemsi.

Takum obpazom, npoeedenHvle meopemuyecKue U IKCHePUMEHMATbHbIE UCCIe008aHUs
cmanu OCHOBOU OJisi NOJYYEHUS MAMEMAMUYEeCKol MOOeIU GbIPAWUBAHUSL CMEGUU U YPAGHEHUS
peapeccuu XpaneHust e€ TUCmves.

Knrouegvie cnosa: cmesus, nocineybopounas obpabomka, OumepneHogvle 2NUKO3UObL,
nOpUCMOCMb TUCTbES
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Mathematical model of stevia post-harvest processing

Theoretical and experimental studies became basis for the created mathematical model of
forming high-quality indicators of stevia starting with its cultivation and ending with storage of
dried leaves. Developing stevia model a hydrostatical mathematical model was used describing
the mechanism of accumulating substances in plant leaves and establishing their balance due to
breathing. At the level of microcirculatory cellules of cells movement of substances at the
osmotic pressure from the root system was represented. Other mathematical model which also
became the basis for developing a new one shows co-operation of two power systems
determining physiological maturity of a plant. When creating the model one of basic quality
indicators — porosity of leaves which depends on nature of the plant and drying conditions and
also affects the quality of leaves during their storage is included. The mathematical model also
takes into account time of the biological cycle of a plant which is characterized by its readiness
for harvesting and further processing. Thus, this model allows expecting completion of the
biological cycle in certain agroclimatic terms. Studies of purified from ballast substances juice
of stevia leaves show that the more relaxation time of concentrations of the substances the more
their original values compared to stationary ones. High concentrations of substances are
stimulated by conformable streams on the border of phase division between different matters.
Immeasurable transpiration of values of the extinction coefficient which depends on the porosity
of the leaf apparatus shows the diffusion rate of substances in microcirculatory cells of a leaf
into substance. The resulting studies show that the extinction coefficient cannot be large over
0.1 if the content of diterpenic substances does not exceed 11%. On the basis of conducted
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experimental researches on speed of moving substances cells of leaves it is found that this
indicator does not exceed 0.7 x10"® m*min. for stevia grown in agroclimatic terms of Ukraine.

Processing the results of studies on changes in moisture content, diterpene glycosides and
flavonoids for two years, samples of stevia leaves dried at different temperatures were the basis
of the regression equation. Data processing allows obtaining coefficients characterizing the
degree of influence of one of the two parameters used during drying of the ground part of
stevia: temperature and time.

Thus, conducted theoretical and experimental studies became the basis for obtaining
mathematical model of stevia growing and regression equation of storing its leaves.

Key words: stevia, post-harvest processing, diterpene glycosides, porosity of leaves
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INFLUENCE OF PECULARITIES OF PRIMARY CULTIVATION ON ITS
AGROPHYSICAL INDICATORS OF FERTILITY AND WATER REGIME
WHEN GROWING SPRING RAPE

L.M. Savranska, Candidate of Agricultural Sciences
S.P. Poltoretskyi, Doctor of Agricultural Sciences
Uman National University of Horticulture

Hageodeno ananimuynuii oenso eimuuzHaHux i 3apyOidCHUX 1imepamypHux
ooicepent, Wooo BNAUBY PIZHUX CNOCODIB | 2NMUOUH OCHOBHO20 0OPOOIMKY IDYHMY HA
azpoizuyHi NOKA3HUKU POOIOYOCMI IPYHMY, d MAKON’C U020 BOOHULL DENHCUM.
Bcmanoeneno, wo icnyroui pekomenoayii micmams Hed0Cmamubo iHgopmayii npo
ONMUMI3AYit0 OCHOBHO2O 00pOOIMKY IpyHmy nio pinak sapuu. Jlo mozo i,
NUMAHHA 3AMIHU NOJUYEB020 00pOoOIMKY 6e3nonuyesum nicisi CMepHbO802O
nonepeoHuxa NpakmudHo He euceimiere. Mano Oauux i npo eniué 2auUOUHU
OpaHKu ma NiOCKOPI3HO20 PO3NYULYBAHHA HA YMOBU POCMY, PO3GUMKY I
NPOOYKMUBHICb PINAKa Ap020 HA YOPHO3EMAX ONiO30JIeHUX.

Knwuoei cnoea: pinax sapuil, cnocib i 21ubuHa OCHO8HO20 00POOIMKY
IPYHMY, a2po@i3udti NOKA3ZHUKU POOIOYOCI IPYHMY, 600HULL PEHCUM TPYHNLY.

Agriculture of Ukraine during its reforming is characterized by instability of
production, land depletion, deterioration of material and technical base, reduction
of capital investment and increasing social tensions. Course on market reforms in
the short term did not improve the situation in the field because of lack of
competitiveness of crop production, in cost structure of which a large share of
expenses for mechanical tillage and basic one occupies in particular.

One way to reduce the cost of manufactured products is minimizing tillage
based on the reducing of basic tillage depth and introducing other less energy-
intensive primary tillage instead of moldboard plowing [1].

In current economic conditions when economically profitable crops are
grown mainly (among cereals — winter wheat, among oil crops — sunflower),
schemes of crop rotations and structure of sown areas are violated resulting crops
are not provided with good predecessors and their yield is reduced due to
deterioration of the physical, chemical and phytosanitary state of fields. To solve
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