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The sugar industry is characterized by the formation of waste,
one of the largest in volume is sugar beet pulp. Processing of pulp
by classical technologies has disadvantages, so it is rational to use
biological methods to obtain biogas and fertilizers.

Methane fermentation allows to compensate the costs of the en-
vironmental project through the use of biogas. Of practical interest
is also anaerobic biomass enriched with biologically active sub-
stances that can be used as fertilizer.

Therefore, it is important to study the stimulating effect of bio-
components of anaerobic activated sludge on plants.

The aim of the work is to study the methane fermentation of
pulp for biofuels and plant growth stimulants.

Main tasks: analysis of traditional methods of pulp utilization,
research of methane fermentation of pulp in periodic mode, deter-
mination of energy potential of pulp, study of stimulating effect of
anaerobic biomass on pea grain development Pisum sativum.

As aresult of research it was found that beet pulp is subjected
to methane fermentation in the periodic thermophilic regime
(45£1°C). The loading dose of beet pulp was 10 % of the total mass
of the culture fluid. Duration of methane fermentation of beet
pulp — 24 days. The efficiency of dry matter biotransformation of
beet pulp at the end of fermentation was 83,7%.

The intensity of gas formation was high, as evidenced by the
yield of biogas in the amount of 370 dm*/kg of dry matter of beet
pulp, loaded into a methane tank. The formed biogas was charac-
terized by a fairly high content of combustible methane gas (up to
65...67%). Such biogas is quite acceptable for use as an alternative
fuel.

Treatment of pea grain with bioactive solution led to accelerated
growth of seedlings (by 23...32%), roots (by 22...28%), increased
germination energy compared to the control experiment by 23,2%.

The obtained results testify to the prospects of using fermented
biomass solutions to stimulate the growth and development of ce-
reals.
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BIONONYHA YTUNI3ALIA BYPAKOBOIO XXOMY
3 BUKOPUCTAHHAM METAHOBOI ®EPMEHTALII

H. O. By6nieHko, KaHA. TeXH. HayK
O. I. CemeHOBa, KaHA. TeXH. HayK
HauioHanbHul yHigepcumem xap4o8ux mexHooail

Lns yykposoi npomuciogocmi xapakmepHUM € YmeOPEeHHS 3HaYHOI Kiflbkocmi pisHoMa-
HIMHUX 3a cKknadoM i enacmueocmsiMu 8i0xo0i8, 3 IKUX OOHUM i3 Halbinbuwiux 3a obcszamu
€ XOM UyKpogozo bypsika. Y cmammi rnpoaHanizogaHo mpaduuitiHi ciocobu ymunizauii
bypsikosoeo xomy, docnidxeHo MemaHoge bpodiHHS BypPsIKO8020 oMY 8 repiodu4HoOMY
pPeXUMI, BU3Ha4YEeHO eHep2oromeHuian ubo2o cybcmpamy, cmuMyro8arnbHy akmueHicmb
36podxeHoi aHaepobHOI biomacu Ha po38UMOK 3ePEH 20pOXy rocieHo20 Pisum sativum.
OmpumaHi pe3ynbmamu ceid4amp Mpo MepCrneKmueHIiCmMb 8UKOPUCMAHHST PO3YUHI8
36podxxeHoi biomacu O CMUMYJTF08aHHST POCMY | PO38UMKY 3epHa MOCI8HUX Ky Ibmyp.
Knroyoei cnoea: xxom UuyKposozo bypsika, b6io2as, 6io0obpuso, cmumMyrisiuisi POCIIUH.

ITocTanoBka mpo6aemu. [limmprueMcTBa XapuoBOi MMPOMFECIOBOCTI, OCOOJIHBO 1€
CTOCYETBCS IIYKPOBOi, CIUPTOBO1, MMBOBAPHO1, OMIHHOXKHPOBOT TOIIO Taly3eH, € MoTy-
KHHUM JDKEpeJIoM yTBOPEHHS BiAXOZIB i BTOPHHHMX MaTepiallbHUX pecypciB. Taki Bu-
POOHHIITBA BUKOPHUCTOBYIOTh BEITNUE3HY KiJTbKICTh CHPOBHHHM Y COTHI 1 THCSYi TOHH Ha
100y, a BUXiJl KIHIIGBOTO MPOAYKTY, 3a3BU4al, HE MepeBHINye 5...25% Bix Macu modar-
KOBOi CHpOBUHH. BimoBiHO, 3HAYHA YaCTHHA CHPOBUHU MIEPETBOPIOETHCS Y BiIXOIH.
Tak, mpy BUPOOHHUIITBI IIyKPY 3 Oypsika IyKPOBOTO BHXIJl )KOMY CTaHOBHTH 0113b6K0 80%
Bl MacH O4aTKOBOI cupoBuHH [ 1]. OTxKe, HanpuKIaz, 3aBoa noTyxHicTio 3 000 T Oypsika
Ha 7100y 3a ce30H MaTuMe 0n3bko 300 THC. T KOMY.

OO6csru yTBOpeHOro KoMy B YKpaiHi IPOTSIrOM OCTaHHIX POKiB KOJIMBAIOTHCS 3aJI€HK-
HO BiJl EKOHOMIUHHX, COLIaTbHUX, BUpOOHNUMX ToIo akTopiB. Tak, y 2010 p. yrBOpH-
sock 10 999,2 tuc. T, 2015 p. — 8 264,8, 2017 p. — 11 905,6, 2018 p. — 11 174,4 Tuc. T

[2].

XiMIYHUI CKIIaJT CBIXKOTO OYPSKOBOTO )OMY, %, (Y mepepaxyHKy Ha CyXi peYOBHHN):
nemono3za — 45...47, nektuHoBI peuoBuHH — 10 50, Ok — 2, mykpu — 0,6...0,7,
MiHepabHI peYOBMHN — OJIM3BKO |; HasiBHI OpraHiuHi KUCIOTH TOIIO. BMicT Boan y xomi
3MEHILYIOTb, Bi[DKHMAIOU1 HOT0, KIJIBKICTh CyXHUX PEUOBHH IIPH LIboMY focsirae 18...24
1o 28% [3].

Yepe3s 3HaUHY BOJIOTICTh 1 BMICT OpraHIYHUX KOMIIOHEHTIB y KOMi aKTHBHO PO3BH-
BaIOTHCS MIKPOOPTaHi3MH, [0 3yMOBITIOE IIBHIIKE TICYBAHHSI, YCKIIQTHIOE TPAHCTIOPTYBa-
HHS Ta MOJAJIBIIY NIEPepOOKy.

YacTrHy CBIXXOTO KOMY, 3a3BU4all, BAKOPUCTOBYIOTh Y TBAPHHHHUIITBI SIK KOPM, aJie
JIMILIE TIPOTATOM KiUIBKOX JHIB, JOKH B KOMI HE pO3MIOYAINCh NPOLECH NIcyBaHH:. binbury
YaCTUHY 30€pirarTh y )KOMOBHUX sMax, 7€ B aHACPOOHUX YMOBaX BiIOYBAEThCS TeTEPO-
(epMeHTAaTHBHE MOJIOYHOKHMCIIE OPOIIHHS 3 YTBOPEHHSIM KHCIIOTO >koMy. OcTaHHii Tex
BUKOPUCTOBYIOTh SIK KOPMOBY JI00aBKY.

[Hopymenns mpoueciB 30epiraHHs >KOMy B >KOMOCXOBHILIAX HE JIMIIE IPU3BOIUTH JI0
BTpaT KOPHCHUX KOMIIOHEHTIB, aJie i HECTIPHUSTIMBO BIUTMBAE HA HABKOJIUIITHE CEPEIOBHU-
111€, OCKIJIbKH € PUYMHOI0 YTBOPEHHSI HEMPUEMHHX 3aI1axXiB, 10 MOLMIMPIOIOTHCS Ha 3HAYHI
TEPUTOPIi, [PKEPENIoM 3a0pyAHEHHS IPYHTOBHUX BOJ, IPYHTIB TOIIO.

CyuriHHS )KOMY € €Hepro3aTpaTHUM (J1sh OTpUMaHHS | KOpMOBOI OAMHMII BUTpaya-
I0Th Maibke | KT YMOBHOTO MaJIMBa), CYIPOBOKYETHCS YACTKOBUM PYHHYBAHHS MTOYKHB-
HUX pevoBHH (OiIKIB, BiTAMiHIB TOIIO), TOMY HE MOXKE€ OYTH yHIBEpPCaJIbHUM CIIOCOOOM
yTwnizamii [3].

FOOD INDUSTRY Issue 30, 2021 51




TEXHOJIOT'TA Texnonocii: 00caioNcenHs, 3aCMOCYB8aAnHsL Ma BNPOBAIINCEHHS

Cymienuii koM Ma€ HU3bKHH BMICT MpoTeiny, (ocdopy i Bitaminis. st #foro 30a-
rayeHHs] BAKOPUCTOBYIOTh MEJISCY, KapOaMi, 3ryIeHy HiCIICIUPTOBY a0 MiCIsapixK-
JDKOBY Oapiy. Ajie 3MEHIIIEHHSI TIOTOTIB ST XyJJOOM OCTaHHIMH POKAMH BiIIOBITHO 3MEH-
LIMJIO TIONHT Ha KOPMOBI JOOABKH TaKOT'O MOXOIKEHHS.

MoInBe TakoX BUKOPHCTaHHS KOMY JUISI OTPUMAaHHS NEKTHHY, IKUH Ma€ BHIILY
KOMIUIEKCOYTBOPIOBAIbHY 3/IaTHICTH MOPIBHSHO 3 MEKTWHAMH IHIIOTO TOXOJKEHHS,
TOOTO aKTUBHO 3B’S3y€ 1 BUBOJIUTH 3 OpPraHi3My BaXkKKi MeTauu 1 pagionykiian. OmHak
CYTTEBI €HEPrOBUTPATH, HEBIAMIOBIAHICTD SIKOCTI )KOMY IOTpeOaM BUPOOHHUIITBA ITEKTHHY,
HEJOCKOHAJI TEXHIYHI PIIICHHS HE CITPHSIIN ITOMIMPEHHIO ITi€T TEXHOJIOTIT B HAIIH KpaiHi
[1; 4].

Humni B Ykpaini st 610y Trmi3amii BiIXOMIB Ta OUHIIICHHS KOHIICHTPOBAHUX CTITHHX
BOJ (i3 MOKa3HUKOM XiMi4HOTo criokupanHsaM kucHio (XCK) monan 2 000 mr Ox/am?)
aKTHBHO 3aCTOCOBYIOTH €KOJIOT1YHO BUNPAaBAaHi i €KOHOMIYHO JOLIJIBHI TEXHOJOT1I,
OCHOBOIO SIKHX € aHaepoOHuit (O€3KUCHEBHUI) IPOIIEC METAHOBOTO OPOIIHHSL.

3a nanumu HartioHanpHOT KOMICHT, 1110 31iICHIOE JepyKaBHE PeryIioBaHHA y cepax
enepretukd i komyHanpHUX mTocayr (HKPEKII), ctamom Ha 2020 p. B Ykpaini moOymo-
BaHa 51 Giora3zoBa cTaHIlisI, 3arajibHa MOTYKHICTE SKUX Maibke 97 MBT. [Ipo Temmu po3-
BUTKY 010ra30BOi raiy3i KpaiHu CBIAYMTH Te, 0 y 2013 p. 6iorazoBux ycTaHOBOK Ha
CLIIBCHKOIOCIIONAPCHKIN CHPOBHHI, 110 MPAIFOBAIIN 33 «3eJICHUM Tapu(oM», OyJI0 JIUIIe
JIBi 3 BCTAHOBIICHOIO MOTYXKHIcTIO 6,9 MBT [5; 6].

Eneprieto, oTprManoro Ha 6i0ra30BOMY KOMIUIEKCI, MOJKHA 3a0€31euyBaTH BUPOOHH-
4i IOTpeOU MiANMPUEMCTBA a00 K MPOIABATH ACPIKaBI 3a «3esieHUM Taprdom». CTaHOM Ha
yrienb 2020 p. Gioras 3aiimae 3% y cTpyKTypi BUpOOHUITBA €JIEKTPOCHEPTii 3 BIAHOBIIO-
BaHUX pKepen eneprii (B/E) [6].

Cepe miAIpHEMCTB, 1€ BIPOBAKESHI 010ra30B1 KOMIUIEKCH, € IyKPO3aBOIH, CYKYIIHI
MOTY>KHOCTI SIKHX TiepeBUILyIoTh 5 MBT. Lle Teodinonbcekuii ykpoBuii 3aBo, I moOuH-
CBKHH ITyKpoBHH 3aB0T, CeNTMITaHChKUH ITyKPOBUH 3aBOJI TOIIO [6].

AKTHBHE BUKOPHCTaHHS TaKOi TEXHOJIOTIT IIepePOOKH BiAXOIIB 1 KOHIICHTPOBAHUX
CTOKiB 3yMOBJICHO TIeperyciM MOXKJIMBICTIO OTPUMAaHHS 3HAYHHUX KiIbKOCTell Oiorasy,
OCHOBHHMM KOMIIOHEHTOM SIKOT'O € TOprouuii ra3 MetaH. CIIiBBIIHOILICHHS MI)K OCHOBHUMU
KOMITOHEHTaMH Oiorasy (MeTaH:ByrJieKHCInii ra3) konuBaeTses Big 50:50 mo 80:20. Bmict
METaHy 3aJIeKHUTh BiJl yMOB METaHOTEHE3Y, THITY CyOCTpary, SIKuii 30poKyIOTh Ta ACTKUX
iammx Qakropis [7; 8].

3aBAsSKM BUCOKOMY BMiCTY MeTaHy 0iora3s BUKOPHCTOBYIOTh SIK aJIbTEpPHATHBHE JKe-
peo eHeprii, CraIrodn Horo B KOTJI0Arperarax Juis OTPUMAHHs TEIUTOBOi eHeprii, abo
OTPHMYIOTh EIICKTPUYHY EHEeprilo B KOreHepariiHux ycranoBkax. OcTaHHe € eheKTHBHI-
MM HOplBHHHO 3 IHIIMMU crioco0amu BUKOPHCTAHHSI Oiorasy, 0cOOJIMBO BpaxOBYIOUH
MOJKJIUBICTD HPOJAXY TaKOI €JIeKTPOCHEPTI 3a «3esieHuM Tapudom» [9].

[lepcrieKTHBHUM € TaKOK BUKOPHCTaHHS 30pPO/IXKEHOT 010MacH MicIIsl METAHTEHKY 5K
IIHHOTO JTOOp¥BA 3 BUCOKMM BMICTOM 010aKTUBHUX KOMIIOHEHTIB. 3aCTOCYBaHHS HOTO
CTIPHATHME TIOKPAIICHHIO CTPYKTYPH Ta CKJIA/Ty IPYHTIB. BaXKJIMBUM Takox € Te, 1Mo Taka
Oiomaca € Oe3MeYHOI0 1 MoXe OyTH BUKOpUCTaHa K JOOpUBO 0e3 J0AaTKOBOTro 00poo-
JICHHS uepe3 BUOIp came TepMODIITBHOIO PEKUMY METAHOBOTO OPOJIIHHSL.

Mera cTaTTi: 10C/TIPKEHHS METAHOBOT (hepMeHTallii OYPSIKOBOIO KOMY, IO € JDKe-
PeJIoM albTepHATUBHOTO OioNaIMBa Ta 30pOIKEHOT aHaepOoOHOT OioMacH SIK CTUMYJIATOpa
POCTY 1 PO3BUTKY CIJIbCHKOTOCIIOAAPCHKUX POCIIHH.

Martepiauum i MeToau. MetanoBe 30poaKyBaHHs OypsIKOBOTO KOMY IPOBOAMIIH B
71abopaTOpHill YCTAHOBII, KA CKJIaJalach i3 METAHTEHKY, 3aralbHUM 00’ eMoM 4 mv3, i
rasroJyibJepa BOASHOTO THITY JJIsl HAKOIMMUYEHHS Ta 30epiranns Oioraszy. TemmepaTypHuit
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pexxuM OpomiHHS — TepMOQiUTbHHUNA, TOOTO B TEpMOCTAaTi, B IKOMY OyB pO3MillICHUI
METaHTEHK, JOTpuMyBaiack Temmeparypa 45+1°C. Taka TemnepaTypa Hagae MOKINBICTh
3a0€3MeYNTH BUCOKY IMIBHUIKICTH MPOIECY METAaHOTEHepallii i BOAHOYAC HE € 3aHaATO
€Hepro3aTpaTHoI0, MOPIBHIHO 13 BUIIUMH TEMIIEpaTYPHUMH IOKa3HUKAMH METaHOBOTO
OponinHs. Pexxum KyabTHBYBaHHS — MEPIOANYHHN.

YTBOpeHHIT Y METaHTEHKY 0ioras depe3 ryMOBY TPYOKY HAIXOIUB Y Ta3rojbAep.
O0’em Giorasy BH3HAYaIIM 32 00’ €MOM BOJIH, sika OyJia BUTICHEHA 06i0ra3oM y NpuiMaibHy
kos0y. Bmict metany CH,4 B 6iorasi BUMIpIOBaITH, TIPOITYCKAIOYH T'a3 13 Ta3rojibaepa depe3
BOJIHHUM PO3YMH TiIPOKCHIY HaTpito (KoHIeHTparis 10%).

Bemnunny nokazHuka pH KOHTpOITIOBasM 3 BAKOPHCTaHHSIM HopTaThBHOrOo pH-MeTpa
nmaboparopHoro pH-305.

Juis nocmipKkeHHs] CTUMYJTIOBAJIFHOTO BIUIMBY 30pOKEHOI OGioMacH micisi MeTaH-
TEHKa Ha MPOPOCTaHHs 3epHa BUKOPHCTOBYBAJIM PO3YMH i3 cyMili wiei GiomacH 1 Bogo-
MIPOBITHOI BOJM. BU3HAYaIM BUCOTY ITPOPOCTKIB, JOBKUHY KOPIHIIIB; PO3PaxXOBYBaJIH T10-
Ka3HHK eHeprii npoporryBaHHs 3epHa. [lokazHrky nporeciB BU3HAYAIH 32 CTAHAAPTHUMHU
metoaukamu [10; 11].

Pe3yabTarn pocaimkenn. Ha xadenpi exosoriydoi Oe3meku Ta 0XOpOHH Ipali
HauionansHOro yHiBepCUTETY Xap4OBUX TEXHOJIOTIH MPOBOAATHCS TOCHIIKECHHS 3 BUKO-
PHUCTaHHS IPOLIECY METaHOBOT (pepMeHTAIIIT ISl YTHITI3aIll POCMHHUX BIIXOIB, Y TOMY
9qucITi OypSKOBOTO KOMY IIyKPOBHX 3aBOIIB.

BypsikoBuii KOM i3 KOMOCXOBHILA 3aBAHTAXKYBaJIHd B METAHTECHK, PO3MILLICHUN Y
TepMoctati. BpoaiHHs Bin0yBaaoch y nepioguyHoMy pexumi npu 45+1°C. st OpoaiHHs
BUKOPHCTAIN aHaepoOHMH akThBHHUA My i3 FO3edo-MukonaiBcbkoi OiorazoBoi cranuii
(Binaumpka obmacte). Jlo3a 3aBaHTakeHHS OypsikoBoro >komy craHoBuia 10% Bif 3a-
TaJTLHOTO 00’ €My KYJIbTypaITbHOT MacH.

VY mpotieci METaHOBOT'O OPOiHHS BiAOYBAa€ThCS MOCTYIIOBE PO3KIIaJaHHsI KOMIOHEH-
TiB ’KOMY aHaepOOHUMH MiKpOOpraHi3MaMH, 1110 CKJIATAI0Th OCHOBY aHAepOOHOTO aKTHB-
HOTO MyJTy. 3BaKat0uM Ha CKJIa{HICTh KOMIIOHEHTIB KoMy 151 OioTpaHcdopMartii Mikpo-
OpraHi3Mamy MyJIy, IPOLEC € TOCUTh TPUBAJIMM Y Yaci.

Xix MeTaHOBOTO OpOJIiHHS KOHTPOJIOBAIN 32 TAKUMH OKAa3HUKAMH: BMICT CYXHX
peuouH (CP) >xoMy, BennunHa Noka3Huka pH KyneTypanbHOI piguHu, BUXijg Giorasy,
BMIiCT MeTaHy B HbOMY. Pe3ynbTaTi, OTpMaHi B POLECi AOCTIIKEHHS], BiTOOpakeHi Ha
puc. 1.
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Tas 5
mg 1000 \ 1 40 o\h
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5 600 \ 25 E
15 L2200 =
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TpuBaiictb OpoaiHHS, 100U

Puc. 1. Buxia 0iorasy Ta 3MiHa KoHUIeHTpauii cyXux pe4oBuH 0ypsikoBoro :komy i pH
KYJbTYPaJbHOI PiIMHU NPU METAHOBOMY OpOiHHI
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TpuBagicTh METAHOBOTO OPOIIHHS OypPSKOBOTO KOMY — 24 OOH, IO TTOSICHIOETHCS
OCOOJIMBOCTSIMH CKJIATY 30pOKYBaHOTO CyOCTpaTy, 30KpeMa BHCOKAM BMICTOM CKJIaI-
HUX 11 6ioTpaHchopMalii OpraHiYHIX KOMIIOHEHTIB, IEpeTyCiM LENI0N031, TeMIlento-
JI03H, IEKTHHOBUX PEYOBHH TOIIO.

EdextuBHicTh GioTpaHcdopManii cyxux pedoBHH OypsSIKOBOTO KOMY HalpHKiHII
30poKyBaHHs cTaHOBHIA 83,7%. Benmmunna nokasnuka pH Giomacu 3pocna Bix 5,5 1o
7,8, TOOTO «3aKMCaHHS» CyOCTpaTy B METAHTEHKY He BiIOYBaJIOCh, a OTXKeE, Ipoliec 0po-
JIiHHS BiIOYBaBCs 0€3 BiXUIICHb.

IaTeHcHBHICTE Ta30reHeparlii Oyina BHCOKOIO, PO IO CBIAYHTH BHXia Oioraszy B
KibKocTi 370 IMP/KD CyXuX PeUYOBHH OYPSAKOBOIO JKOMY, 3aBAHTAKEHOTO B METAHTEHK.
Jls1 yTBopeHoro 6iorasy xapakTepHUM OyB JOCHTH BUCOKUI BMICT FTOPIOYOTO I'a3y METaHy
(mo 65...67%). Takwuii 6iora3 MiIKOM JOITyCTUMUH JO BUKOPUCTAHHS K allbTEPHATUBHE
NaJIMBO U151 3a0€3MeUYeHHs TeIUIOBUX NOTped METaHTeHKY a0o i BUPOOHUIITBA eJleK-
TPUIHOT EHEeprii.

Yepes 17...18 ni0 iHTEHCUBHICTH METaHOTEHE3Y CYTTEBO Maja€c Yepe3 Te, M0 BKe
BifOynack GioTpaHcdopmarisi OLIBIIOCTI CyXUX PedoBHH OypsiKoBoro sxomy. Ilopansie
MIPOIOBKEHHS OPOMIHHS CTaE €eKOHOMIYHO HEIOIUTFHIM Yepe3 HU3BKUI BUXia Oiorasy i
BEJIMKI €HeproBUTPATH Ha MiATPUMAHHS TEMIIEPATYPHOTO PEKUMY B METAHTEHKY.

YV 6iomaci 3 METaHTEHKY BU3HAUEHI JJOCUTh BUCOKI KOHIIEHTpAIIil 010JI0Ti4HO aKTHB-
HUX PEYOBHH, TEPII 3a BCe BiTaMiHiB rpyny B. Bmict nnankobaizaminy (Bitaminy B12)
craHoBHB 15...17 MKI/T cyxux pedoBuH. Takox 111 6ioMaca Garata Ha a30THi, (hocopHi,
KaJIifHi TOIIO KOMIIOHEHTH, 10 POOHTSH i1 OCOOIMBO IIHHOO MPH CTUMYJIIOBaHHI POCTY 1
PO3BUTKY pOCIHH. BaxximiBuM € Te, 10 npu TepMOQiILHOMY PEXKUMI B aHAEPOOHHUX yMO-
Bax OioMaca 3BUTbHEHA BiJl TeIBMIHTIB, TEPMOYYTIMBUX MMATOT€HHUX MiKPOOPTaHi3MiB, a
HaciHHs Oyp’siHIB BTpaTHIIO 3AaTHICTH 10 MpopocTaHHA. ToMy Taka 30pokeHa aHaepoOHa
Oiomaca € e)eKTHBHOIO JOOABKOIO SIK TOOPHBO IS CLILCBKOTOCTIONAPCHKUX POCIIHH, a
TaKOXK CTUMYJISITOPOM iX pOCTY 1 PO3BUTKY.

HacinHasg oBOYEeBHX KyJIBTYp BiJPi3HAETHCS 010JIOTIYHOIO PI3HOSIKICTIO, 1 TOMY IS
HUX, 3a3BHYall, XapaKTepHi Pi3Hi MepioJy MPOPOCTaHHS, CHIIM POCTY 1 peakIlii Ha He-
CIPUSTIINBI YMOBU BHUPOIIyBaHHS. Uepes 1€ pOCIMHI PO3BUBAIOTHCSI HEPIBHOMIPHO, IO
MPU3BOANTH /10 3HIKEHHS BPOXKAHHOCTI.

Ha cygacHoMy eTarti po3BHTKY OBOYIBHUIITBA SIKOCTI HACIHHS JUIS TOCATKN HAJIAIOTh
0CcOOJMBOTO 3HAYCHHS, TOMY BUKOPHUCTOBYIOTh Pi3Hi CHOCOOM HOTO MepeArnociBHOI 00-
pOOKH, SIKi MAIOTh Ha METi MiJIBUIIEHHS iIHTEHCUBHOCTI MPOPOCTAHHS POCIIUH, CTUMY-
JFOBAaHHS POCTY i PO3BUTKY POCIIHH, YPIBHOBKEHHS PiI3HOSKICHOCTI POCIHH 32 CHIIOIO
POCTY 1 3IATHICTIO JI0 IPOPOCTAHHS, OCHJICHHS 31aTHOCTI TIPOTHCTOSITH HECTIPUSITIIMBAM
(bakTOpaM HaBKOJIMIIIHBOTO CEPEIOBHINA.

Criocobu nepernociBHOi 00pOOKY HACIHHS TIOAUTSIOTh HA TPH TUIK: MEXaHiuHi, ¢i-
3WYHI Ta XiMiuHi. TpaauiiiiHi criocoOu, 3a3BUyaii, MaloTh HEIOJIIKK Yepe3 TOCUTh 3HAUHY
SHePro- Y1 peCypCOBUTPATHICTh, 3HAYHY TPUBAIICTB MPOIECy 0OPOOKH, 3aCTOCYBaHHS
XIMIYHHUX CKIIQJIOBUX a00 Qi3MYHUX (HaKTOPIB, SKi MOXKYThb HEraTWBHO BILUTMHYTH Ha IO-
Ka3HHUKH SIKOCTI 1 Oe3neku pociuH. ToMy Oyiu mpoBeaeHi TOCiKeHHS i3 3aCTOCYBaHHS
30po/KeHoT 0ioMacH 3 METaHTEHKY SIK CTHMYJISITOpa POCTY 3€pEH IOpoXy MOCIBHOTO
Pisum sativum.

st 06poOKkuy HACIHHS 3epeH FOpOXY MOCIBHOTO BUKOPHCTOBYBAJIHM 010JIOTYHO aKTHUB-
HUI PO3YMH, OTPUMAHHI PO3BEIEHHAM 30pouKenoi 6iomacu (10 cm® BogonpoBinHoi Boau
Ha 2 cM> 30poKeHOi GioMacH). 3epHa TOpOXY IIOCIBHOTO 3aMOYYBaJIH B OTPMMAHOMY PO3-
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guHi 40 XB (CHIBBIIHOIIEHHSI KUTBKOCTI 3epHa 10 6ioakTuBHOTO po3unHy 100:1). [Tapa-
JIETTbHO MPOBOJIMIN KOHTPOJIBbHE TOCIIKEHHS, UIS IBOTO 3aMOYYBAJIM 3¢pPHO TOPOXY
MOCIBHOTO Y BOJIOTIPOBiIHIH BOJI 32 aHAJIOTYHUX YMOB.

O6pobieHe 3epHO TOPOXY MOMIITAK Ha PIBHOMIPHO PO3MOIJICHUH IIap MiCKy B
yamikax [leTpi, monepeHp0 NpoKUIT stueHuX mpotsiroM 40 XB 1 poze3iH}ikoBaHUX CIIUpP-
ToM etroBuM. [lonepenus o6poOka micky nependayana Kilbkapa3zoBe MPOMUBAHHS INC-
THJIBOBAHOIO BOJIOO, T/ICYIITYBaHHA B CYIIFIIBHIHN Iadi 1 MpOCiFOBaHHS sl BUNAICHHS
HeOaKaHUX TOMIILIOK.

VY gamku [letpi kmamu mo 25 3epHUH TOPOXY MOCIBHOTO 1 POPOIIYBAJIH 32 TEMIIe-
parypu 20°C, moeHHo iX 3BoJ0KYyI0ur. Yepes Bl T0OH Bijl MoYaTKy 00pOOKHU MIOJACHHO
BUMIPIOBAJIM BUCOTY MPOPOCTKIB 3€PHUH 1 JOBKUHY KOpiHLiB. OTprMaHi pe3yabTaTi HaB-
€IICHI, BIIITOBITHO, HA prC. 2 Ta 3.

10
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2

Kontponn
0 +!_'/( T T T T

TpuBanicTh MPOPOIIYBAaHHS 3€pHA TOPOXY MOCIBHOTO, 100U

BucoTa nmpopocTKiB, cM

Puc. 2. Bucota npopocTkiB 3epHa ropoxy nociBHoro npu nomnepeasiii o0pooui
OiocTUMYJISITOPOM i 6€3 HHOro (KOHTPOJIb)
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TpuBanicTh IPOPOILIYBAaHHS 3€pHA TOPOXY MOCIBHOTO, 100U

Puc. 3. JloB:kuHHU KOPiHIIiB 3epHA rOpoXy NMOCIBHOI0 NpPH nomnepeaHiii 00pooui
OiocTUMYJISITOPOM i 6€3 HHOro (KOHTPOJIb)
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Bya mopaxoBaHa KiTbKiCTh TIPOPOCINX 3€PHIH FOPOXY MOCIBHOTO Yepe3 72 TOo1 Bia
MOYATKy IPOLECy MPOPOIIYBaHHS. 32 OTPUMAHUMH JJTaHUMHU PO3pPaxoBaHa €HEprist Mpo-
porryBaHHs (TOOTO APYXKHICTh ITOSIBU HOPMaJIbHUX MPOPOCTKIB HACIHHS MiCNsl TPHOX JHIB
MIPOPOIITYBaHHSA 1 BUpaKeHa y BifcoTkax) [12]. s HatmBHOTO 3epHA (HEOOPOOIICHOTO
010CTHMYJISITOPOM, a JIMILE 3aMOYEHOTO Y BOAOMPOBIIHIN BOJI1) el MOKa3HUK JOCSTHYB
73%., s 3epHa, 00podiIeHoro OiocTUMyaTOpoM — 95%.

O06pobneHHs 3epHa rOpoXy MOCIBHOTO 010aKTHBHIM PO3YHHOM 3yMOBHIIO IIPHCKOPE-
HUA picT mpopocTkiB (Ha 23...32%), kopiHuiB (Ha 22...28%), eHepris mpopoCcTaHHs 3011b-
mwtack Ha 23,2% MOpiBHIHO 3 KOHTPOJIBHUM fHociigoM. OTpuMaHi pe3yabTaTH CBiTIaTh
PO MEPCIIEKTUBHICTh BUKOPUCTAHHS PO3UMHIB 30pOKEHOT Gi0MacH AJIsl CTUMYITIOBaHHS
POCTY 1 PO3BUTKY 3epHa OCIBHUX KYJBTYP.

BucnoBku. O1xe, MeTaHoBa (pepMeHTaIid BIAXOMY IyKPOBOi IPOMHUCIOBOCTI —
OypSIKOBOTO KOMY, KOMIUIEKCHO BUPIIITy€ MUTAHHS HOTO YTHIIi3allii, a/pKe HaJla€ MOKIIU-
BICTPh JIKBiIyBaTH 1el 0araTOTOHaKHWHM BiJXifll, OMHOYACHO 3a0e3MevyodYr 3HAYHUN
Buxin Giorasy (370 aM° 3 1 KT CyXuX pedoBHH OYPSKOBOTO KOMY) 3 BUCOKUM BMIiCTOM
MeTany (65...67%), SKuii BUKOPUCTOBYIOTH [T BAPOOHUIITBA TETLIOBOI 200 SNEKTPHUYHOT
eHeprii.

Takox yTBOprO€ThCs 30po/KeHa aHaepoOHa Oiomaca, sika € IHHUM JOOPUBOM 1 CTH-
MYJISITOPOM POCTY Ta PO3BUTKY CLIIbCHKOTOCHIOIAPCHKHX KYIIBTYP, a/KE CYTTEBO ITOKPAIILYE
rapaMeTpH MPOPOCTaHHA 3epHA (JOBEIEHO 30UTBIIEHHS eHeprii mpopocTanHs Ha 23,2%).
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BUOJJIOTHUYECKASA YTUJIN3ALIIUA CBEKJIOBUYHOI'O
’KOMA C UCHOJIb30BAHUEM METAHOBOM
OEPMEHTALIMHN

H. A. BybnueHko, E. U. CemeHOBa
HauyuoHarnbHbIl yHUBEpCUMeEM NUWEsbIX mexHooaul

Lnsi caxapHol npombiwneHHocmu xapakmepHo obpasoeaHue 6051bUI020 Kofudecmaa
pasHoobpa3sHbIX 110 cocmasy u ceolicmeam omxo008, U3 KOmopbIX 0OHUM U3 KPYHeUWUX
o o6bemam sI8IIeMCsi XKOM caxapHol ceekribl. B cmambe npusedeHbl aHanu3 mpadu-
UUOHHbIX criocoboe ymusiu3auuu CeeKio8UYHO20 Xoma, uccriedoeaHusi MemaHog8020
B6pPOXKEHUST CEEKITOBUYHO20 XOMa 8 MepuolUYECKOM Pexume, ornpedesieHUe 3Hepeo-
nomeHyuana daHHo20 cybcmpama, uccredosaHusi cCmuMynupyrouel akmusHocmu cbpo-
JKeHHoU aHaapobHoli buomacchkl Ha pa3sumue 3epeH 2opoxa nocesHoao Pisum sativum.
lMonyy4eHHbIEe pe3ynbmamsi ceudemerisCmeyom O MEPCNEKMUBHOCMIU UCIMOML308aHUSI
pacmeopos cbpoxxeHHoU buomacchl 011 cmuMynuUpo8aHuUsi pocma u pas3eumus 3epeH
M0CEBHbIX Kyribmyp.

Krnroyeenle crioea: oM caxapHoli c8eKribl, buozas, buoydobpeHue, cmumynsayusi pacme-
Huu.
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