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AHOTALISA

Onuwyenxo O. M. Po3pobka TexHOJOTrii BUPOOHHUITBA  CyCHEH3Ii
MIKPOBOJIOPOCTEH SK €KOJIOTIYHO YHCTOTO JDKepesia MIKpOHYTPIEHTIB Ta s
eKOJIOTIYHOTO 3abe3meueHHs moTped mnraxiBHULTBA. — KBaamidikamiiina HaykoBa

npails Ha MpaBax PYKOIHKCY.

Huceprartis Ha 3100y TTsI HAyKOBOTO CTYTICHS KaHu1aTa
CUIBCBKOTOCTIONAPCHKUX HayK (moktopa dinocodii) 3a cnemianbHicTiIo 03.00.16

«Exomnorisiy — JIHINPOBCHKUN J€p>KaBHUM arpapHO-€KOHOMIYHHMIA  YHIBEPCHUTET,

Huinpo, 2018.

HaykoBa HOBH3HA OTPUMAHMX Pe3yJIbTATIB MOJATA€ B HACTYIHOMY:
enepuie:

- JIOCTDKEHO TIOTeHIlaJl KOHBepcii eHeprii y mporeci Oiopememiamii 3
BUKOPUCTaHHAM MikpoBogopocteir poay Chlorella spp. 3a ymoBu cra0Gimizariii
ONTUYHOI I'yCTUHU;

- oTpuMaHo jaaHi moo npoayktuBHocTi Chlorella spp. mpu BukopucTanHi opraHo-
MIHEpaJbHOTO CEpPEJOBHINA HAa OCHOBI TBAPUHHHIIBKOTO CTOKY TIpU PIBHAX
THCOJISLIIT XapaKTepHUX JJIsl HEHTPAIbHOI YaCTUHU Y KpaiHu.

00epAHCAHO HOBI Ol HAYKU 8I00OMOCHI:

- 10O MOKa3HUKIB mpocTopoBoi Giompoxyktusnocti Chlorella spp. (33-106 r/m?
Ha 700y) 3a HAaWMEHIIOTO BIUIMBY CUCTEMM Ha JOBKUUIA TP PIBHSAX 1HCOJAILIL
XapaKTEPHUX IS HEHTPAJIbHOI YACTUHU Y KpaiHU;

- moao0 e(peKTUBHOCTI Tmporecy OiopeMeniamii OCHOBHUX OIOTE€HIB TIpHU
sukopuctanni Chlorella spp. 3a Bapirorounx yMOB OTOYYIOYOIO CEpEAOBHINA, a

came, 67,9-99,1 % nns azory, aist pochopy — 87-99,5 %.



VOOCKOHAJIEHO !

- ICHymOYl pIBHSHHS s MaTeMaTUYHOTO PO3PaxyHKY pIBHIB 3a0e3MedeHHs
JIMITYIOYUX (aKTOpIB ISl CTaOLIbHOTO (PYHKIIIOHYBaHHS €KOJIOTIYHOI JaHKH
aKBaKyJbTYpHU HIKYUX aBTOTPORiB.

008€0€eHO:

- 3HIDKEHHS PiBHIB eMicii OioreHiB moHaiimenmie Ha 50 % Ta 3HMXKEHHSI IOTped y
aHTPOMNOTeHHUX CyOCHAisIX eHeprii y 2-2,5 pa3u mnpu IHTEerpamii JaHKd
aKBaKYJbTYpH Y (PEpPMOBY €KOCUCTEMY;

- 3a/I0BUIbHICTb €KOHOMIYHUX IIOKAa3HUKIB IPHU IHTErpauli JaHKW aKBaKYJbTYypH
HIDKYUX POCIMH s 3a0e3nedeHHs nraxopepMu B yMoBax YKpaiHH Ta
MOXJIMBICTh ~ MIABUIIEHHS AKICHUX TIOKa3HMKIB BHUPOOJICHOI  O10JIOTTYHOI
MPOAYKIIi.

HAOYIU NOOANBLULO2O PO3BUMKY:

- cHcTeMa ONTHMAaJbHHUX MpUHOMIB Ta MetoaiB KyiabTuByBaHHS Chlorella spp. mos
OlopeMenianii OCHOBHUX OIOT€HIB Ta 3HWKEHHS OpPraHIYHOTO 3a0pyJIHEHHS
XapaKTEPHOTO JIJIsl CTOKY 00’ €KTIB BUPOOHMIITBA MPOAYKIIiT NTaXiBHUIITBA;

- cnocobu TpaHcdopmarllii OIOreHIB MNpU BKJIOYEHHI JAaHKUA KyJbTUBYBAaHHS
MIKPOBOJIOPOCTEH JI0 CXEMH YTWJI3aIlii MoCiiay 1 CTIYHMX BOJ JJig 00’ €KTiB
BUPOOHUIITBA MPOIYKIIT NTaXIBHUIITBA;

- KOHLEMII OIIHKK MarepialbHO-CHEPreTUYHUX Ta EKOJOTYHUX [OKa3HUKIB
BEJMKOTOBAPHUX Ta MAJIUX MIANMPUEMCTB TP yTHIII3allli HA/UUIIKY O1OTEHIB Ta
BYTJIELIIO, 1[0 T€HEPYIOTh TaKl BUPOOHUIITBA.

IIpakTuyHe 3HAYEHHS O/IEP:KAHUX Pe3yJIbTAaTiB:
[Tpu inTerpamii cucremu KynsTuByBanHs Chlorella spp. y depmoBy exocuctemy

(NTaxiBHUIBKUM KOMILIEKC) B Mpolecl OTpuMaHHA | Kr OloMacu MOKIIMBO

patioHansHO yTriizyBatu 120—150 rpamiB ByTJelio y CKJIa i pO3YMHEHOI OpraHIvHO1

pedoBuHH, 77 TpamiB a3oTy Ta 15 rpamiB docdhopy.  3ampornoHOBaHa CHUCTEMa



yTUII3alii JI03BOJIIE Y 2-2,5 pa3u MiJABUIIUTH TeHEepalliio 3eJIeHOI eHeprii mpu
BUKOPHUCTAaHHI OTPUMAHHOI G10MacH.

TexHomoriss OTpUMaHHS Ta 3acTOCYBaHHS CYCIIEH3Ii XJIOpENTH Al Majoro
NTax1BHUIILKOTO TocrmojapcTBa (Ha mpukiaai (azaHapiro) 3ade3rneuye IiIBUIICHHS
SAKICHUX TOKa3HUKIB BUPOOHUIITBA. OTpHMaHO SHIS OiIBII BUCOKOI 1HKYOAIiiHOT
AKOCT1, 30kpeMa sifist Ounbinoi macu (Ha 3,3—4,4 %) 31 3HAYHO BUIIUM BMICTOM
BiTaMiHy A y OBTKY (y 2,7-5,3 pa3u). JlocArHyTO NOKpaIeHHs MTOKa3HUKIB BUBOTY
MOJIOIHAKY, 30KpeMa 30UIbIICHHS IMOKa3HUKIB aOCONIOTHOTO MPUPOCTY y MEepIi
THXKHI1 TTicis BuBoOAY (Ha 23,5 %) Ta yTHimi3aIio BIAXOAIB (TIOCIiTy).

Hucepraliisi TOpUCBAYECHA PO3B'SI3aHHIO MPOOJEM  EKOJIoTi3allil  IUIIXOM
BIIPOBA/KCHHSI aKBAKYJIbTYPH HIDKYUX POCIMH B arpOEKOCUCTEMH, 30KpemMa po3po0iii
croco0y KyJIbTHBYBaHHS Ta peMemiallli Ta Moro 1HTerpaiii B CTPYKTYypy Cy4acHOTO
BUPOOHMIITBA MPOAYKI[lI NTaxXiBHUITBA. 3a PE3yJIbTATAMH aHAJI3y OITyOJIKOBAaHUX
HAyKOBUX JIOCH/DKEHb BHU3HAYEHO, [0 AaKTyaJlbHUM JIMIIAETHCA IUTAHHA
3a0€3Me4eHHs CBITJIOM Ta IIJIBUILECHHS PiBHIB €HEPreTUYHOI KOHBEPCIi y cucTeMax
KyJIbTHBYBaHHA. [Iporecu CBITIIO3aJI€KHOTO 3pOCTaHHS KyJIbTYp MIKPOBOAOPOCTEH
3BOJATHCS 10 3aJEKHOCTI JMITYyro4oro (Qaktopy (CBITJIIOBOI eHeprii) Bif
KOHLIEHTpaIi KYJBTYPH, IHIUBI Ty JIbBHUX XapaKTEPUCTHUK CycrneHsli
MIKpOBOJOPOCTEHM 1 IIBUJKOCTI POCTYy OlomacH, sika y CBOIO 4Yepry, OJu3bKa [0
MaKCHUMaJIbHOI TPHW TIOCTIHHIA MNHUTOMIM 3a0€3MEYEeHOCTI CBITJIOBOIO EHEPri€l0 B
pamMKax ONTUMYMY Ha OJMHHIIIO MACH.

[IpoananizoBaHO OCHOBHI HamNpallOBaHHS Yy HampsMi MaTeMaTHYHOTO
MOJEJIIOBAaHHS peMeialii 010reHiB IpH KyJbTUBYBaHHI MIKPOBOJAOPOCTEHM HA CTIUHUX
BOJaX TBAapUHHHIBKUX KoMIUIeKciB. LI{og0 MOXIJIHMBOCTI BHKOPUCTaHHS OpraHoO-
MIHEpaJIbHOT YaCTMHMU CTOKIB TBAPMHHUIITBA Y SKOCTI OCHOBHU ISl KYJbTYPaJIbHOTO
CepelioBUINIa Ta BHKOpHCTaHHS mpouecy KynbruByBanHs Chlorella spp., He
BUPIIIICHUM JIUIIAETHCS MUTAHHS OMTHUMI3AIi Ta Y3TOKEHHs TMPOIEeCY pemMesiarii
MIHEpPAJIbHOI Ta OPTaHIYHOI CKJIaJIOBOI CEpeIOBUIINA 13 PIBHEM KOHBEpPCIi CBITIA, 1110 €

y CHCTeMl KyJbTHBYBaHHS OOMexywouuM (akTtopoMm, came eQPEeKTUBHICTh
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BUKOPHUCTaHHS COHSYHOI eHeprii 1 moTpeda y IUIONI, BIAMOBIIHO, OOMEXKYE
MacIITabHe BIPOBAIKEHHS CUCTEM.

byno Bu3zHaueHO HaAMOUIBII MPOMYKTHUBHI CHOCOOM KyJIbTUBYBAHHA 13
BUKOPUCTAHHSIM CEPEJOBHIN HAa OCHOBI CTOKY TBAapUHHUIIBKMX KOMILIEKCIB, SIKI B
NPUPOJHO-KITIMATUYHUX YMOBax YKpaiHM Mornu O 3a0e3leuuTd JIOCTAaTHBO
IHTEHCUBHUM Tporiec 6iopememialiii. EkciepuMeHTaibHO BUITPOOYBAHO JIBa CIIOCOOH
BBOJIy O1OT€HIB 3a yMOB, IO IMITYIOTh YMOBHM OCBITJICHOCTI Ha TOBEPXHI CTaBKY,
«pen-6etuy, IHNTEHCUBHUHN CIOCIO 3a SIKOTO yC1 O10TE€HH1 €IeMEHTH Ta 3a0e3MeYEeHICTh
KJIITAH CBITJIOBOIO €HEPri€l0, MIATPUMYIOTHCSA Ha CTAaOUIBHOMY pIiBHI BIPOJOBXK
BChOI'O TMEpIOAY pemerianii, Ta HaKONUYyBaJbHE KYJIbTUBYBAHHS, CTAHIAPTHUUN
CTaBKOBHM €KCTEHCHUBHUU Cmocid pememianii, 10 JJ03BOJIAE MIATPUMYBATH
CTaOlILHUM PICT YHMCENBHOCTI KIITHH B 00°€Ml Ta YyCepeaHECHHH Koe]iIlieHT
MIBUJIKOCTI POCTY 4McenbHOCTI KiiTHH Ha piBHI 0,044 (R—0,94). ¥ HakonudayBasbHiH
KyJIBTYpl CepeaHiii KoedillieHT MBUAKOCTI moaity kiituH ckiaanas 0,019 (R—0,90).
PesynapTatn ekcmepuMEHTy HAasBHO JEMOHCTPYIOTh, IO 3a3HAYEHUH METOA
KyJbTUBYBaHHS € OuIbll €(QEeKTHBHUM Ui OTPUMaHHSA BHCOKMX pIBHIB
010MPOYKTUBHOCTI HA ILJIONLY .

JocnimkeHo ckiaa MOXUBHUX CEPEIOBUINl Ha OCHOBI MIHEPAJIbHUX COJIEH Ta
OpraHo-MIHEpaJIbHOI YaCTHHHM 3aJIMIIKy 010ra3oBOro 30pODKYBaHHS KypsSdoTo
MOCJIITy Ta PIAKOi YaCTUHU CTOKY Ta BUBYEHO ONTHMAJIbHI MapaMeTpHU OCBITJICHHS,
HIUIBHOCTI  KYJIBTYpH Ta IUBHJKOCTI PO3BEIEHHA TIOXUBHOTO CEPEIOBHILA,
3alpoNOHOBaHA MaTeMaTH4YHa MOJEIb Uil PO3PaxXyHKY ONTHUMAJIbHUX PEXHUMIB
Oiopememiamii mpu kyneTuByBanHi Chlorella spp.

JocnixeHo piBHI KOHBEpCii, SIKI MOXYTh OyTH JOCSTHEHI 3a YMOBH
ctalimizanii ONTUYHOI T'yCTHHU Ta MIATPUMaHHS BBOAY OIOreHIB Ha CTaOULIbHOMY
PiBHI MOKa3ajld MOXJIMBICTh 3HAYHOTO MIJBUIIEHHS y TOPIBHSAHHI 31 CTaHAApPTHUM
CIIoco0OM TIPH BIJIMOBITHOCTI HIIIBHOCTI KyJIBTYPH PIBHIO OCBITIICHHS — MPU HU3bKIH
minsHocTi KyasTypu (0,05-0,1 r/1m) Ta ocsitienocti (213,5 B1/M?) Ta npu BUCOKii

minsHocTi (0,1-1 /i) i BEcOKOMy piBHI ocBiTinenocti (427 Br/m?). JloBeneHo, 1o
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KOHBEPCIs CBITJIOBOI €HEprii Ta MPOCTOPOBA MPOAYKTHUBHICTh € 3HAYHO BHILIUMH 3a
BHCOKOT IIIJIBHOCTI KyJIBTYPH Ta OCBITIEHOCTI.

Ha 06a31 eMmipu4yHHX [JaHUX OTPUMAHUX Y XOJI EKCIEePUMEHTAIbHUX
JOCTI/DKEHb BpaxoBaHl PiBHI O10MPOJYKTUBHOCTI JUISi 1HTEHCHUBHOCTEH COHSYHOIO
ocsiTnenns 231,5 Br/m? nmpu temmeparypi 20-23 °C mpu cepemHbOMy 3HAaYEHHI
edexTuBHOCTI poTocHHTETHYHOI KoHBepcii 23,4 % Ha piBHi 20-121 r/M? Ha 1eHb.

BukoHaHe eKClepUMEHTAJIbHE JOCHIKEHHS JJIs BU3HAYEHHS €(EKTUBHOCTI
pemenianii OCHOBHHUX OIOTE€HIB TPH BUKOPHUCTaHHI OpraHiuHO Ta OI1Or€HHO
HaBaHTa)KEHOTO CTOKY Y SIKOCT1 CE€peloBHUIA JUIsl KyJIbTHUBYBAHHS IPH IMOCTIIHOMY
CKJIaJll WITYYHO TIJrOTOBAaHOI CTIYHOI BOJIM, IO 3a OCHOBHHMMH ITOKa3HUKaAMHU
HaOMM)KEHAa [0 CUIBCBKOTOCIOJAPChKUX CTIYHUX BOJ Yy CHPUATIMBUX MEXKax
TEMIEPATypy, COHSIYHOIO OCBITJIICHHSA NPU NPUPOAHIN TPHUBAIOCTI CBITIOBOIO JHS
(7,5-25 °C; 130 — 560 Bt/m?).

Busnadeno, mo o6’emua OiompoayktuHicTh Oiomacu Chlorella vulgaris ta
CepelHl IHTErpajibHl KOE(IIEHTH MIBUAKOCTI MPUPOCTY OyiM BHILII JUIsl LHAKIIB
KYJbTUBYBAaHHS 32 SIKMX pIBHI 3a0€3MEYEHOCTI COHSYHOIO EHEPri€l0 Ta CepeHl
3HAUCHHA Jiamna3oHy Temneparyp Oynu BumuMmu. KoHieHTpailis 6ioMacu cTaOiibHO
30UIbLIYBaNach BOPOAOBK BCIX LIUKJIIB KyJIbTUBYBaHHS, MaKCUMallbHa KOHLEHTpAL1s
OioMacu Oyia JOCATHyTa B OCTaHHbOMY LUK — 0,93 r/n, nuie micias JOCATHCHHS
TaKOi KOHIIEHTpAIlll CIOCTepirajaocs JiMITyBaHHA 32 OCHOBHMMHU OioreHamu (a3or,
bocop).

Busnadeno, 1o B mportieci 6iopemeniaiiii 3 Bukopuctanusm Chlorella spp., na
CTIYHMX BOJIaX 13 BUCOKMM BMICTOM OPIaHIYHOI PEYOBUHU Ta OIOT€HHHUX €JIEMEHTIB
MOKe OyTH 3a0e3eUeHHs CTYMiHb OUMIIEHHS, IKU 3a0e3euye CTaHJapTHUI MpoLec
610s0r14HOT ouncTKU. CriBBIAHOUICHHS PIBHIO YCYHEHHS OPTraHIYHOTO 3a0pyJHEHHS
1o npupocty 6iomacu, MrXCK/Mr 6iomacu Ha aeHb konuBasiock Big 0,2 mo 0,5, mo

XapaKTEPHO JIJISi CUCTEM O10JIOTIYHOT OYMCTKH 3 MOJOBKEHUM 1ukiioM aepaitii (0,05—

0,15).



B xoni mporecy Oiopemeniariii 610réeHHO HaBaHTAXKEHOTO CTOKY KYJIBTYPOIO
Chlorella spp. 3a ontumanbroi Temnepatypu 18-23 °C Ta onTUMallbHOI IIITBHOCTI
e(heKTUBHICTh TOTJIMHAHHA a30Ty amoHiiHoro — 67,9-99,1 %, edexkTuBHICTH
nornuHaHHs QocdaTiB Heopra"iunux ckiana 87-99,5 %. 3rigHo 3 NpoBeACHUMU
pO3paxyHKaMH, B OCHOBY SKHX IMIOKJaJe€HlI EeMIpUYHI JaHl OTPUMaHHI B XOIi
MOJICITBHUX EKCIIEpUMEHTIB, pO3paxoBaHi MMOKAa3HUKHU e(heKTUBHOCTI
3aMpONOHOBAHOTO TIPOLIECY HAMIBIHTEHCUBHOIO KYJIbTUBYBAaHHSA 13 TPaHUYHOIO
JIEHHOIO TIPOAYKTHBHICTIO 27234 1/M? Ha JIEHb.

3anpornoHoBaHa MOJENb JJII TPhOX OCHOBHUX OIOT€HIB (BYIVICIIO, a30Ty Ta
docdopy), sika BpaxoOBy€ pealibHUIl pIBEHb MOTJMHAHHS a00 BajoOBy MOTpely y
neBHUM mpoMiKok dvacy. [Ipouec po3paxoBaHMil BIANOBIZHO 1O 3alpPONOHOBAHOI
MOJIeJIl TIPOJIEMOHCTPYBaB €(PEKTUBHICTh TpaHchopmarliii, To0TO (ikcariii GloTeHIB
KyJbTypoto Ha piBHI 87-92 9%, OyJl0 JOOCATHYTO TIOBHY BIJANOBIAHICTh
€KCIIEPUMEHTAJIbHOIO KEPOBAHOTO IPOLIECY HAPOUIYBaHHSA 010Macu MPOTHO30BaHUM
MOKa3HUKAaM MPOJYKTUBHOCTI 3a YMOB IHEPIOJUYHOrO JOJIaBaHHS OIOTeHIB Y
KUTBKOCTSIX pPO3paxOBaHUX 3a JOMOMOTOI0 3alpONOHOBAaHOI CHCTEMU pPIiBHSHB 13
BUCOKOI0 jocToBipHicTIO (R—0,99).

Bbyno mpoBeneHo OIIHKY BIUIMBY Ha MaTepialbHO-CHEPreTHUYHI, EKOHOMIUHI U
€KOJIOTIYH1 TMpoIlec BUPOOHMITBA €(EKTIB yTuiizamii HaJJIMIIKy OIlOreHIB Ta
BYTJICLIIO, 1110 TEHEPYETHCS BEJIMKOTOBAPHUMHU Ta MAIMMHU TIANPUEMCTBAMHU, Y TIEPIITY
Yepry NTaxOKOMIUIEKCAMU SIKI OCHAIEHI YCTaHOBKAMHM METaHOBOTO 30pOIKEeHHS
nociiay, Oyia 3amporoHOBaHa CIPOIIEHa MOJENb TpaHcdopMmallii O610reHiB, eMicis
AKUX, 3 OJTHOTO OOKYy, CTBOPIOE€ HAMOUIbIIE HABAaHTAXKEHHSI HA JIOBKULIA, 3TAHO 3
IPOBEICHUMH OLIIHKaMH, a 3 1HIIOro OOKy, came e(QEeKTUBHICTh iX TpaHcgopmallii
3YMOBITIO€ TTPOTyKTUBHICTh JIAHKU KYJIbTHBYBaHHS MIKPOBOJOPOCTEH.

3a pe3yJbTaTamMu aHamizy BU3HA4YeHO, 10 Onm3bko 55-60 % opraHiyHOTO
BYTJICHIO MIIAEThCS aHaepoOHOi merpanaiii, a dactka a3oty 1 docdopy, Mo
NepexoiuTh y piliky dazy csrae 90 %, omke cnuparoyuch Ha JaHl OTPUMaHHI Y X0/l

JOCIIJKeHHST piBHIB (ikcarnii OioreHiB y mporeci kynbruByBanns Chlorella spp.,
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MOHa TMPOTHO3YBaTH, BIAMOBIIHO A0 3alpPONOHOBAHOI MOJENi, TpaHchopMallito
OCHOBHUX Oi0TeHIB Ha piBHI moHaiiMeHie 49-51 %. I[lpu npomy 3abe3medyeThes
BIJITBOPEHHSI MPHUPOJHOTO PECYPCHOTO MOTEHIIaly Ta CYTTEBO OLIbII €(EeKTHUBHE
BUKOPHUCTAHHS aHTPOIIOTCHHUX CYyOCHI1i1 eHeprii.

Byno npoBeneHo OIiHKY 3apONOHOBAHOTO CIOCO0Y KyJIbTUBYBAHHS XJIOPETH,
SK JJAaHKW yTHII3aIii Mocaiay B yMOBax rocmojaapctBa (dhazaHapiio) Ta BCTAaHOBJICHO
MOXKJIMBICTh peMeialiii 010reH1B 3 MOCTIAy NUITXOM OTPUMAaHHS BOJIHOT BUTSKKU MPU
aepoOHiif cTalimi3alii MOCHiy Ta BUKOPHCTAHHS Yy SKOCTI OCHOBH OpTaHO-
MIHEpaJIBHOTO CEPEIOBUINA JIJISi KYJbTUBYBAHHS MIKPOBOJOpocTed. BiamosigHO 10
3alpONOHOBAHOI CXEMHU pO3paxyHKy pIBHIB TpaHcpopMalii OCHOBHHUX OlOT€HIB
BCTaHOBJEH1 Koedimientu tpaHchopmariii azory 0,51 — 0,58, mns docdopy — 0,73—
0,75. Ins a30Ty Koe(illleHT 3aCBOEHHS MIHEPAIBHUX CIOIYK KYJIBTYPOIO XJIOpEJH
ckiaB 0,83-0,95 (83-95 % BanoBoro a3oty 0yJI0 YCHIIIHO 3aCBOEHO KYJIBTYPOIO), JIJIS
bochopy koedimient cknas 0,72-0,83 (epexTuBHO OyI10 3acBoeH0 72-83 %).
B xoa1 ananizy po3paxoBaHUX MPOTHO3HUX €KOHOMIYHUX MOKA3HUKIB BUSIBJIEHO, IO
3a HasIBHUX YMOB JUIsl BAPOOHUKIB, OKpEMHIA 010ra30BUN KOMIUIEKC IS
3a0e3nedeHHs nTaxohepMu He € TOIUTHLHUM, aJI’)K€ OKYIHICTh 1HBECTHUIIIN € HU3BKOIO,
CUCTEeMa JIMIIE y MOETHAHH] 3 AIbIOKOMILIEKCOM JIJIsl ITaxo(epM 3 MPOITYCKHOIO
3natHicTio Buie 100 000 roiB Mae 3a10BUTBHY JIJIs IHBECTHUIIITHUX YMOB YKpaiHu
OKYMHICTh. B yMOBax Manoro 4uu npucaguoHOro rocrojapcTBa BIPOBAKEHHS
KYJIbTUBYBAHHSI XJIOPEJIM € EKOHOMIYHO JIOIIJILHUM 3 OTJISITY Ha IMiJIBUIICHHS SKOCTI

Ta CTaHJIapTIB BUTOJIOBYBAHHS Y TIEPIITY YEpPTy.

Kniwowuosi cnosa: nmaxienuymeo, MIiKpo8ooopocmi, KyJIbmuey8anHs, Xiopeid,

eKoN02IuHa be3nexka, ymunizayisi.
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ANNOTATION
Onyshchenko O.M. Development of technology of microalgae suspension

production as ecologically clean source of micronutrients for poultry. - Qualifying

scientific work on the rights of manuscripts

Thesis for a candidate degree in agricultural sciences (doctor of philosophy) in
specialty 03.00.16 "Ecology" - Dnipropetrovsk State Agrarian and Economic
University, Dnipro, 2018.

Scientific novelty of the obtained results is determined by the fact that for the
first time the study of cultivation of Chlorella spp. with constant addition of the
nutrient medium and constant density of the suspension at stable levels of light supply
characteristic of latitudinal zonations of Ukraine on the use of organo-mineral
components of livestock as the basis of the nutrient medium. The system for
calculating optimal technological parameters of cultivation of Chlorella spp. was first
proposed. for bioremediation of the main nutrients and reduction of organic
contamination levels with the characteristic of the stock of poultry production
facilities.

The practical value of the results obtained is to develop the cultivation process
of Chlorella spp. using the organo-mineral component of the stock of poultry
complexes in conditions corresponding to the climatic-meteorological conditions of
Ukraine, which makes it possible to obtain a higher 3-5 times output of biomass from
the area of ponds. When integrating the cultivating system of Chlorella spp. In a farm
ecosystem (poultry complex) at the production of 1 kg of biomass, which can be
effectively used as environmentally safe feed additives, it is possible to efficiently
utilize 120-150 grams of carbon in the form of dissolved organic matter, 77 grams of
nitrogen and 15 grams of phosphorus and prevent their potential emissions and the

load on the surrounding agroecosmetics.
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The technology of obtaining and applying chlorella suspension to meet the
needs of a small poultry farm (for example, pheasant) provides an increase in the
quality of production, namely, the obtaining of eggs of higher incubation quality, in
particular eggs of a larger mass (3,3-4,4%), with a significantly higher the content of
vitamin A in yolk (2,7-5,3 times), and the improvement of the yield of young
animals, in particular the increase in absolute growth rates in the first weeks after
harvest (by 23,5 %) and waste utilization (litter).

The dissertation is devoted to solving ecologization problems by introducing
aquaculture of lower plants in the agrarian sector, in particular the development of a
method of cultivation and remediation and its integration into the structure of modern
production of poultry production. According to the results of the analysis of published
scientific research, it is determined that the issue of providing light and raising the
levels of energy conversion in cultivation systems remains an urgent issue. The
processes of light-dependent growth of algae cultures are reduced to the dependence
of the limiting factor (light energy) on the concentration of culture, the individual
optical characteristics of the microalgae suspension and the rate of growth of biomass,
which in turn is close to maximum with a constant specific supply of light energy
within the optimum per unit mass. The main developments in the direction of
mathematical modeling of remediation of biogenes in the cultivation of microalgae on
waste water of livestock complexes are analyzed. Regarding the possibility of using
the organo-mineral part of livestock effluent as the basis for the culture medium and
the use of the cultivation process of Chlorella spp., The problem of optimization and
harmonization of the process of remediation of the mineral and organic component of
the environment with the level of light conversion, which is a limiting factor in the
cultivation system, remains unresolved. it is precisely the efficiency of using solar
energy and the need for space, therefore, limits the large-scale implementation of
systems.

The composition of nutrient media on the basis of mineral salts and organo-

mineral part of the residue of biogas digestion of chicken litter and liquid part of the
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drain was studied, and optimal parameters of lighting, culture density and growth rate
of nutrient medium were studied, a mathematical model for calculating optimal
regimes of bioremediation in the cultivation of Chlorella spp .The most productive
methods of cultivation using the medium based on the stock of livestock complexes
were determined, which in the latitudinal regions of Ukraine could provide a
sufficiently intensive process of bioremediation. Two methods of introducing
biogenes under conditions that mimic the conditions of illumination on the floor
stack, "fedbetch", an intensive way in which all the biogenic elements and the
provision of cells with light energy are maintained at a stable level during the whole
period of remediation, and the accumulation of cultivation, is standard, has been
experimentally tested. A staggering extensive method of remedy that allows
maintaining a stable increase in cell volume in volume and an average coefficient of
cell growth rate at the level of 0,044 (R-0,94). In the accumulation culture, the
average rate of cell division rate was 0,019 (R-0,90). The experimental results
demonstrate that the indicated cultivation method is more effective in obtaining high
levels of bioproductivity on the area.

Studies of the levels of conversion that can be achieved by stabilizing the
optical density and maintaining the nutrient input at a stable level have shown a
significant increase compared with the standard method, when the density of the
culture corresponds to the level of illumination — at a low culture density (0,05-0,1
g/l) the efficiency was higher than the low levels of illumination (213,5 W/m?), at
high density (0,1-1 g/l) and a high level of illumination (427 W/m?). The conversion
of light energy and spatial productivity were significantly higher than the high density
of culture and illumination.

Based on empirical data obtained during experimental studies included
biological productivity levels for the intensity of sunlight 231,5-427 W/m? at 20-23 °
C with an average efficiency of photosynthetic conversion of 23,4 % at 20-120 g/m?
per day.
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Experimental study to determine the effectiveness of remediation of the main
nutrients using organic and biogenically loaded runoff as a cultivation medium. The
experiment was conducted under varying weather conditions with a constant
composition of artificially prepared sewage, which according to the main parameters
corresponds to the existing range in favorable temperatures, sunlight with a natural
light day (7,5-25 °; 130-560 W/m?).

The volumetric productivity of Chlorella vulgaris biomass and the average
integral growth rate were higher for cultivating cycles where the solar radiation
conditions and the mean values of the temperature range were higher. Biomass
concentration increased steadily during all cycles of cultivation, the maximum
concentration of biomass was achieved in the last cycle — 0,93 g/l when the culture
was selected only after the conditions limiting for the main nutrients (nitrogen,
phosphorus).

It has been determined that in the process of bioremediation using Chlorella
spp., In waste waters with high content of organic matter and biogenic elements, a
degree of purification can be provided that provides a standard biological treatment
process. The ratio of the level of elimination of organic pollution to the increase of
biomass, mgHCK mg of the cellular substance per day achieved during the cultivation
was varied from cycle to cycle and in comparison with the typical biological
treatment using active sludge for which the index varies from 0,2 to 0,5 and systems
with elongate the aeration cycle (0,05-0,15) were satisfactory and indicated that the
purification process was in accordance with generally accepted standards.

During the process of cleaning the biologically loaded runoff during the
cultivation of Chlorella spp. At an optimum temperature of 18-23 ° C and the optimal
integral value set in previous experiments, the absorption efficiency of ammonia
nitrogen is 67,9-99,1%, and the absorption efficiency of inorganic phosphates is 87—
99,5%.

According to the calculations, which are based on the empirical data obtained

during the model experiments, the efficiency indicators of the proposed semi-
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intensive cultivation process are calculated. Limit day productivity is 27-234 g/m? per
day.

To calculate the material balance of the process controlled high-performance
culture and the necessary input levels of nutrients, including wastewater composed of
the poultry constructed equations that allow cells to calculate gross need for each
factor. A model was proposed for three main nutrients (carbon, nitrogen and
phosphorus) that takes into account the actual level of absorption or gross demand for
a certain period of time.

The process calculated according to the proposed model of calculation showed
the efficiency of transformation, ie fixation of nutrients by culture at the level of 87—
92 %, full compliance of the experimental controlled process of biomass increase
with the predicted performance indicators in the conditions of periodic addition of the
substrate in the quantities calculated with the help of the proposed system of
equations with high reliability (R-0.99).

To assess the impact on the material and energy, economic and environmental
processes of the production of the effects of utilizing the excess of nutrients and
carbon produced by large-scale and small-scale enterprises, primarily pest control
units equipped with methane fusion plants, a simplified model for the transformation
of biogens was proposed, from one hand, creates the greatest load on the
environment, according to the estimates, and on the other hand, it is the efficiency of
their transformation determines the performance of the links of the coils Microfiber
licking.

According to the results of the analysis it is estimated that about 55-60 % of organic
carbon is exposed to anaerobic degradation, and the proportion of nitrogen and
phosphorus passing to the liquid phase reaches 90 %, thus relying on the data
obtained during the study of the levels of fixation of nutrients in the process of
cultivation of Chlorella spp. it is possible to predict, according to the proposed model,

the transformation of the main nutrients at a level of at least 49-51 %.
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At the same time, the reproduction of natural resource potential and
substantially more effective use of anthropogenic energy subsidies are ensured.

An estimation of the proposed method for cultivating chlorella as a part of the
utilization of the litter under the conditions of the farm (pheasant) was established and
the possibility of remediation of nutrients from the litter was obtained by obtaining an
aqueous extract for aerobic stabilization of the litter and use as the basis of the
organo-mineral medium for the cultivation of microalgae.

According to the proposed scheme for calculating the levels of transformation
of basic biogenes, it is established that the coefficient of transformation of nitrogen
K1 corresponds to a value of 0,51-0,58, and for phosphorus it is 0,73-0,75, which
means that phosphorus is better dissolved in water in the process of phosphate
stabilization. Such distribution factors may also be explained by the partial restoration
of nitrogen compounds, since nitrogen compounds are known to partially recover to
gaseous products due to the activity of bacteria in an agueous medium.

For nitrogen, the coefficient of assimilation of mineral compounds by chlorella
was 0,83-0,95 (83-95 % of gross nitrogen was successfully absorbed by culture). For
phosphorus the coefficient was 0,72-0,83.

In the course of the analysis of calculated predicted economic indicators, it was
found that, under the existing conditions for producers, a separate biogas complex for
the provision of poultry farms is not feasible, since the return on investment is low,
the system only in combination with the algo complex for poultry farms with a
throughput higher than 70 000 heads is satisfactory for investment conditions of
Ukraine payback. In a small or private household, the introduction of chlorella
cultivation is economically feasible in view of improving quality and feeding
standards in the first place.

Key words: poultry, microalgae, culturing, chlorella, environmental safety,

utilization.
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