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TOCJIKEHHSI MOJKJIMBOCTI TOOUYMIIEHHSI CTTYHAX BOJT
MOJIOKOIEPEPOBHMX 3ABO/IIB 3A JOTTIOMOT OO BIOIPEITAPATIB

AKmyanvHicms memu 00Cni0MCeHHA. V 36’53Ky 3 mum, wo OLIbUWLICMb XAPUOGUX GUPOOHUYME 3ANEHCHO 8I0 2any3i,
acopmumenniy NpoOYKYii, wo GuUpOOIIEMbCs, Ce30HHOCMI MA IHWUX (QAKmopie, Maiome pi3HUll CKIAO CMIYHUX 600,
00CTIONHCEHHS, HOBUX EeKMUBHUX MEXHONO02IT DION0SIUHO20 B000OUUUEHHS OISl KOHKPEMHUX GUPOOHUYME € AKMYATLHUM.

Ilocmanoexka npoonemu. Cmiyni 600U NiONPUEMCME MONIOKONEPEPOOHOI 2any3i XapakmepusyomoCsi GUCOKUM EMICIOM
Op2aHIUHUX OOMIULOK, 3AGUCTUX DEYOBUH, MONCYMb MAMU HECHPUsMAUGUI 015 OION0SIUHO20 OUUWEHHST 6MICTY OlO2eHHUX
enemenmie i 3navennss pH, momy epexmuericmo ouuwgenns 600U Modice 3aNUULamucs 00Cums HU3bKoi0. I HazaneHow npobdremor
Cb0200eHHSL € YOOCKOHANEHHA HAAGHUX | pO3DOOKA HOBIMHIX MEXHON02Ill OYUUeHHSL CIIYHUX 600 HA NIONPUEMCINGAX 2AN1Y3L.

AHaniz ocmanHix 00cnioncenv ma nyoaikayiil. /{ocnioxcenHs euxopucmants oionpenapamis 01 O4ulyeHHs NPUPOOHUX
[ wmyuHux 6000UM, NOOYMOB0-20CROOAPCLKUX MA CIMIYHUX 600 0A2AMbOX NIONPUEMCINGE 0OIPYHMOBAHI MA NPedcmagieHi 6
pobomax 6azamvox 6i00MUX YKPAIHCOKUX MA 3AKOPOOHHUX YYEHUX.

Buoinenna neoocnioxcenux uacmun 3a2anvHoi npoonemu. Hezsadxcarouu Ha wucnenni 00CHioNncents, y 1imepamypHux
Odicepenax HeOOCMAamHb0 OAHUX WOOO ePEeKMUBHOCHI 3ACMOCY6AHHS OIONpenapamic Ons OYUWEHHS CMIYHUX 600
MOIIOKONepep OOHUX NIONPUEMCING.

Ilocmanoeka 3a60anna. Memoio pob6omu 6yn0 6UHAUEHHSL MONCIUBOCIE MA eheKMUGHOCIT OOOUUCTIKI CIIYHUX 600
MOIOKONEpep 0OHUX NIONPUEMCIME 3a 00NOMO2010 bionpenapamis. /locriocyeanu ennug 6ionpenapamis « I piz-Tpimy, «/lacyn-
Tpimy, «bio-Py, «Ilono-Tpimy» na ciopoximiuni noxkasnuxu cmoxie IIpAT « Hoszopoo-Cieepcoruil cup3asoo .

Burnao ocnoenozo mamepiany. Iloxkazano modxcnusicmo euxkopucmauus dionpenapamie mopeogoi mapku « Mikposumy» y
MeXHON02I OYUUleHHsT CIIYHUX 600 Cup3aeodie. EghexmueHicmos 0oouuujeHHs CIIMHUX 600 NEPEeGIPANAC, ULTAXOM GUIHAYEHHS!
ximiunoi nompedu kucnio (XIIK), emicmy gpocpamis, amonito conb06020 ma 3aniza 3a2aibHo2o 00 ma niclisl 6HeceHHs, bionpenapanty.

Bucnogexu 6ionogiono 0o cmammi. Haiibinvw epexmugnum 0asi 00ovuwjentss cmivnux 600 € oionpenapam «Ilono-
Tpimy. Ilpu tioco euxopucmanni XIK snuxcyemoca y 18,9 pasa, emicm amonito convosozo —y 4,5 pasa, ¢pocpamie — y
4,7 pasa, 3aniza 3azaneHozo —y 3,6 pasa.

Knwuoei cnosa: cmiuni 600u; monoxonepepodui nionpuemcmea; bionpenapamu; 2i0poXimMiuHi NOKA3HUKU, Ol0N02IuHe
OUUWEHHS] CMIYHUX 800.

Tabn.: 3. bion.: 15.

AKTyaJbHiCTh TeMH J0CTiT:KeHH. SIK BIZIOMO, Xap4yoBa Ta nmepepoOHa MPOMHCIOBICTh Mae
JIOCTaTHBO BEJIMKY KUTBKICTh HEBUPIIIEHUX €KOJIOTIYHUX MPOOIIEM, cepel IKAX HacaMIlepe;] BH-
JUISTIOTH BEJTMYE3HI 0OCSTH CTIYHOI BOJU. YUeHI aKTUBHO 3aiiMarOThCs pO3POOKOIO0 TEXHOJIOT1iH
OYHUIIICHHA CTIUHUX BOJI Xap4YOBUX BI/Ip06HI/IL[TB 1 HepCHeKTI/IBHiCTL 3aCTOCYBAHHA 6aFaTOCTy1'Ie-
HEBUX TEXHOJIOTIH iX GloJoriuHoro ounineHHs qoeneHa. OMHAK y 3B S3KY 3 THM, IO OUIBITICTh
XapYOBUX BUPOOHHMIITB 3aJI€IKHO BiJ| rary3i, aCOPTUMEHTY MPOIYKIIii, IO BUPOOIISIETHCS, CE30H-
HOCTI Ta iHIMUX (PaKTOpiB MAIOTh PI3HUN CKJIAJ] CTIYHUX BOJ, JOCIIIPKEHHS! HOBUX €(DEKTUBHUX
TEXHOJIOT1# 010JI0TYHOTO BOJOOYHIICHHS JIJII KOHKPETHUX BI/Ip06HI/II_[TB € aKTyaJIbHUM.

IMocranoBka npodaemu. CydacHe XapyoBe BUPOOHHIITBO XapaKTEPH3YEThCS CKIIATHOIO
TEXHOJIOTIEF0, BEJTMKOIO KUTBKICTIO OTIepalliid, CyIPOBOJKYETHCS YTBOPEHHSAM ITOOIYHOT CHPO-
BUHHU, 30KpEMa CUPOBATKHU, Ta BUCOKOKOHIICHTPOBAHUX 3a BMICTOM OpFaHi‘{HI/IX CIIOJIYK, aJIC
3a3BUYail HETOKCHYHUX CTiYHUX BoJ. Cepell BiJOMHX METOJIB OYHIIICHHS CTIYHHAX BOJI MOJIO-
KOIlepepoOHUX 3aBOJIIB HAWOIIBIIT €KOHOMIYHO OOTPYHTOBAHUM Ta OJHOYACHO €(PEKTUBHUM €
OioJytoriune ounineHHs [1-3].

O,Z[HaK y 3B’$I3Ky 3 THUM, 11O BKa3aHi CTOKH € BHUCOKOKOHICHTPOBAHUMMU 3a BMICTOM opraHi-
YHUX JIOMIIIOK, 3aBUCIMX PEYOBHH, BOHH MOXYTh MaTH HECHPUSTINBHUI IS O10JOTIYHOTO
OUUIIICHHSI BMICT OiOT€HHUX eJIeMEHTIB 1 3HaueHHs pH.

HuHi JTiveHi miinpueMcTBa XapuoBoi IPOMUCIIOBOCTI 1, 30KpeMa, MOJIOKOIIepepoOHi, 3a6e3-
IIeYeH] BIIACHUM KOMILJIEKCOM CIiopya 1A OUYUIICHHA CTIYHUX BOJI. IxHi cTOKH MICTATE KOMIIO-
HEHTH IIepepoOIFOBAHOT CLITBCHKOTOCTIONAPCHKOI CHPOBHHH, IO, SIK 1 BC1 PEYOBHHH 010I0TTIHOT
MPUPOIN, MOXKYTh OyTH okucHeHi. CKUIaHHS TaKuX BOJ] 0€3 OUMINEHHs B MIChK1 KaHai3aIiiH1
MepeKi He JIO3BOJISETHCS, OCKUIBKH MOTPAIUISTHHS 1X Y IPUPOJIHI BOJIONMHUINA TPU3BOIUTH 10
MOTIPIIICHHS] YMOB YKUTTEMISIILHOCTI T1IPOOIOHTIB Yepe3 Te, 0 Ha OKHCHEHHS IUX PEYOBHH
BUTPAYAETHCS KUCEHb, IKUH POZYMHEHUH Y BOJIL 1 € OJTHUM 13 HAMBaXUIUBIIIMX YMOB JKUTTETi-

SUTBHOCTI BOJTHOT OioTH [4].
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bioxiMiuyHMI1 METO/ OUHMINEHHS 3aCHOBaHUM Ha BUKOPUCTaHHI MiKpOOPIaHi3MiB, sIKi B TIPO-
TIeCi CBOET KUTTEISITBHOCTI PO3KIIAIAIOTE TIEPEBAYKHY OLTBIIICT CKIQJIHUX OPTaHIYHUX PEeUo-
BUH JI0 BYIJIEKUCIIOTO ra3y 1 Boau. Ha Benmukux xap4oBUX MiIPUEMCTBAX 3aCTOCOBYIOTH aHa-
epoOHO-aepoOHEe pyHHYBaHHS 3a0pyAHIOIOYMX PEYOBHH. 3aCTOCYBAHHS JIBOCTYIIEHEBOTO
OYHINEHHS 3yMOBJICHO BUCOKUMH KOHIICHTPALISIMU 3a0pY/AHIOIOUUX PEYOBUH 1 PI3SHUMH IIBU/I-
KOCTSIMH OKUCHEHHSI OKPEMHX KOMITOHEHTIB.

[lokaznuk pH cTiyHMX BOJ XapuoBOI MPOMHUCIOBOCTI 3HAUYHOIO MipOIO BU3HAYAETHCS BUJIOM
epepoOITIOBaHOT CHPOBUHHU 1 3aCTOCYBAHHSM JIYXKHHUX 3aC001B JIJII MATTS OOJaaHanHs. J{ims ne-
SIKMX TTJITPUEMCTB BiH MO KOJMBATUCS B 3HAYHUX MEXKaX, BUXOJISTUM 3a MEXIi 3HaYeHb, peKO-
MEHIOBaHMX JUIsSI O10JIOTIYHOTO OYHITICHHS (6,5—8,5), 10 BUMarae moIepeHL0ro KOperyBaHHS
BenmurHY pH 3a monomororo XiMiuHoi HelTpaizaliii. Y OUIbIIOCTI BUMA/IKIB KOPEr'yBaHHIO ITi/I-
JIsira€ TaKOXK BMICT Y CTIYHHX BOJIaX OI0T€HHUX €JIEMEHTIB, SIKAH MOKE BUSIBUTHCS HEJIOCTATHIM
JUISL HOPMAJIBHOTO 3/1iiCHEHHS Tpoliecy 0i0JI0r1YHOIr0 OYHUINEHHS B aepOTeHKax [5].

VYc¢i po3rIIIHY T 3aKOHOMIPHOCTI XapaKTepHi 1 U CTIYHUX BOJT MOJIOKO3aBO/IiB, OJJHAK KOH-
LEeHTpallisl 3a0pyIHeHb CYTTE€BO 3aJE€KUTh BiJl aCOPTUMEHTY HPOAYKIl mifnmpueMmcrtsa. Tak,
CTiUHi BOJH MIIPUEMCTB, OCHOBHOIO IPOJYKIIIEIO SIKUX € BEPIIKOBE MAcio, TBEPIUH cup, Ma-
IOTh JIOCTaTHBO KoHIeHTpoBaHi cTiuHi Boau (XIIK — g0 5000 mrO»/:1). ToMy yaocKoHaICHHS
ICHYIOUMX 1 po3poOKa HOBITHIX TEXHOJIOTIH OYMINEHHS CTIYHUX Ha MiJIPUEMCTBAX ramysi 3a-
JIMIIAETHCS. HATAIBHOO MTPOOJIEMOIO CHOTOJICHHSI.

AHAJi3 OCTaHHIX JOCTiIKeHb Ta myOJaikamiii. TeopeTHYHUM 1 TPAaKTUYHUM acHeKTam
e(pEeKTHBHOTO BUKOPHUCTAHHS MPUPOJTHUX PECYPCiB, 30KpeMa BOJHHX, Ha ITiIIPUEMCTBAX Xap-
YOBOT IPOMUCIIOBOCTI IPUCBAYEHI poOOTH OaratboX MpoBiTHUX yueHuX, 30kpema I1. I1. bop-
meBchkoro, b. M. Jlanwnmmmuna, JI. B. Jleiineko, C. 1. Jloporynmosa, A. O. 3aiHIKOBCHKOTO,
M. 4. Jlememesa, M. M. JlinaroBa, M. A. XBecuka, JI. I'. UepHtok Ta iHmmx. Ane epexTuB-
HICTh BUKOPHCTAHHS Ta OYHIICHHS BOJIM Ha 3TaIaHuX MiANPHEMCTBAX € IOCUTH HA3BKOIO.

ABtopu po6oTH [1] BKa3yIOTh, 10 7Sl OUUIIICHHSI CTIYHUX BOJI MOJIOKOTIEpePOOHUX ITi/II-
PUEMCTB MaJIol TOTY>KHOCTI HAWOLIBIII AOIIIFHA TBOCTYIICHEBA CXeMa 3 aHaepOOHUM OYHIIECH-
HSIM Ha IepIIOMY CTYIIeHI Ta aepoOHUM Ha APYroMy. 3 iHIIOTO OOKY, OJTHUM 13 MeTO1iB 61010~
TIYHOTO OYHIIICHHS ITPHPOJTHUX, TOOYTOBHX 1 CTIYHUX BOJ € BAKOPHUCTAHHS OiomperapaTis. Sk
CTBEPKYIOTh BUPOOHUKH [6], Giompenapatu MOXyTh OYTH BUKOPHCTaHi JUIsl KOMIUIEKCHOTO
O10JIOTIYHOTO OYMINEHHS CTIYHHX BOJ MOJIOYHHX, M’SICO-, pHOOTIEpEepOOHIX, MACIOEKCTPaK-
LiHHUX, TMBOBAPHUX, I[yKPOBHUX 3aBOJIIB, MIAMPHEMCTB JIETKOI IPOMHCIOBOCTI, HaQTOXiMiy-
HOT'O KOMILUIEKCY, TBAPUHHHUIIBKHX KOMIUIEKCIB. biompenapaTi MOXyTh 3aCTOCOBYBATHChH B ae-
pOTEHKax, BiJCTIMHMKAX, OlOJIOTIYHUX CTaBKaX, HakomuuyBauax. Ha chorojHi mpoBeaeHO
OaraTo JOoCHiKeHb e()eKTUBHOCTI 3aCTOCYBAHHS PI3HUX MpenapaTiB JJIsT OYUIICHHS CTIYHUX
BOJI, 30KpeMa THX, III0 YTBOPIOIOTHCS HA MIANPHEMCTBAX MOJIOYHOI IpoMHucioBocTi [7—-10].

BujgiieHHs1 HeTOCTiKEeHHX YaCTHH 3arajbHoi mpooJemu. [lomepemHi JoCIiKSHHS
mpenapatiB TOProBoi Mapku «MiKpo3uM» MOKa3aju, 0 BOHU JIIOTH 3 Pi3HOIO eEeKTUBHICTIO
Ha pi3Hi JoCTipKyBaHi 00’ ekTr. Tomy mormyk GiompenapaTiB caMe JiIs OYHMINEHHS CTITHUX BOJT
HiIIPUEMCTB MOJIOKOIepepoOHOT ray3i 3aJUIIAETHCSl HEBUPIIICHUM 3aBJaHHSM.

Mertoro crarTi Oyj10 BU3HAUYCHHS MOXJIMBOCTI Ta €()eKTHBHOCTI JIOOYUCTKU CTIYHUX BOJI
HiIPUEMCTB MOJIOKOIIepepoOHOT rairy3i 3a JomoMororo 6ionpenapartis. J{ociiKyBany BIUIUB
oionpenaparis «I pi3-Tpity, «Jlaryn-Tpity, «bio-P» «ITorn-TpiT» Ha riapoxiMidHi TOKa3HHKA
ctokiB [IpAT «Hosropon-CiBepcbkuii cup3aBoay.

Bukinaag ocHoBHoro martepiamy. OO0’€KTOM IBOTO JOCITI/DKCHHS OyJIW CTIYHI BOJH
[IpAT «Hosropoa-CiBepcbkuii cup3aBo/» — OJJHOTO 3 MPOBITHUX IMiIPHEMCTB MOJIOYHOI ra-
ny31 UepHITiBITHHM, IO HA CHOTOJTHI BUTOTORIISIE 29 BUIIB CHPIB Ta BepiikoBe Macio [11].
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OOpani st pocnimkenHs: 6ionpenapatu «I'piz-Tpity, «Jlaryn-Tpit», «bio-P» «Ilona-
Tpit») HE TOKCHYHI, HE MICTATh MATOTEHHUX YA YMOBHO MaTOT€HHUX MIKpOOpPraHi3MiB, TeHe-
THYHO MOJIA(DIKOBAHHMX OPTaHi3MiB, HE IIKIJIJIMBI JIIS JIFOJIMHA, PHO, KOMaX, POCIIH, 300IIIaH-
KToHY. He CTBOPIOIOTH KHCITOTO 200 JTy’)KHOTO cepeI0BHINA, He KOPO3iiiHi, He € 3a0py THUKaMU
I'PYHTIB, BOJIY, IOBITPSI, IIOBHICTIO O10JI0T1YHO PO3KJIAAIOTHCS. AKTHBHI 32 TeMIepaTypH Bif
2 °C. Jlerko TepeHoCATh Bil’ €MHi TeMIIepaTypH, YTBOPIOIOT CIIOPHU Ta MEPEXOIATh Y CTaH CIIOo-
koro. CTilikicTh J10 arpecuBHUX cepefoBuin: pH 5-9, xmop — He Oinbime 35 Mr/m, BiICYTHICT
CHJIBHUX KHUCIIOT 1 JIyTiB, BUCOKHX KOHIIEHTpAIliif OakTepunuIiB, aHTUCENTHKIB [6]. XapakTe-
pHCTUKA IIpenapaTiB HaBeJeHa HIKYe.

«I[Toua-Tpity. Cyxuif KOHIIEHTPAT 010JIOTIYHOTO OYUIIICHHS 1 BIJTHOBJICHHS BOJIOMM, ITIO Mi-
CTUTH 6—12 BUIIB IPUPOIHUX aepOOHHX (PaKyIbTaTUBHUX ME30(1IIbHUX MiKPOOPTaHi3MiB, JUIs
SIKUX OCHOBHMM J[KEPEJIOM €Heprii € OpraHiyHi peuoBHHH 1 MMOKUBHI CIIOIYKH HITpOreHy, ¢o-
copy B BOJI 1 IOHHUX BiJIKJIQJCHHSIX.

«Jlaryn-Tpit». Mictuth 6—12 BHIIB MPUPOTHUX IPYHTOBUX acpOoOHHMX (DaKyIbTATHBHHX
canpodiTHUX MIKpOOiB i ()epPMEHTIB, B3AEMHOIO €0 SIKUX 3/IIHCHIOETHCS OUYHUIICHHS BOIH 1
JIOHHUX BiJKJIaJICHb BiJl OpPraHigHOTO 3a0py/THEHHS.

«I'pi3-TpiT». BUKOPUCTOBYETHCS JIJIs YTHITI3aIlii TBEPAUX JKAPIB 1 OUUIIICHHS CTIYHUX BOJI.
MicTuth yHiKaJIbHYy KOMIO3HII0 12 mTaMiB cTporo canpodiTHUX (HakyJIbTaTUBHUX a€pPOOHUX
MiKpOOPraHi3MiB, JUKEPEIIOM JKUTTEIISUTBHOCTI SIKUX € MMPaKTUYHO BCi (ppakiiii kupiB 1 HaTypa-
JTHHUX (PEPMEHTIB, 3araIbHOIO JI€I0 SKHX € PO3PIHKSHHS | KOMIUIEKCHA PEYKIiS TBEPIAMX KH-
piB Ha CO21 H>O.

«bio-Py. biojoriunuii nmpenapar i3 BMICTOM €H3UMiB Ta BUOpaHUX INTaMiB HEIIKIIJIMBUX
OakTepiid, MpU3HAYCHUH T PO3KJIaIaHHs Ta JIKBIAAII] HEYUCTOT, KPOXMAITIO, IIEJTFOJI03H, PO-
CIIMHHUX 1 TBAPWHHUX KHUPIB Ta OJIid, 3aJUIIKIB IICJISI TOCTIOAPCHKUX TBApUH Ta 1HIIHUX BiJI-
X0J1iB 010JI0T1YHOTO TTOXOKEeHHS [7].

Jlist 3°sicyBaHHST MOYKITABOCT1 JIOOYHIIICHHS CTIYHUX BOJ| CHP3aBOJy Oiompernapard Jo]ia-
BaJIH JIO CTOKIB ITicIIsT aHAaepoOHO1 eMHOCTI. ['padik BHeCEeHHS, KiJIBKICTh OiopermapaTiB 3a3Ha-
yeHi B Ta0. 1.

Tabmuus 1
I'pagix oooasanns 6ionpenapamie 0o npob cmiuHoi 600U
Trokni Maca BHeceHux Oionpenapartis, T
Jlaryn-Tpit Bio-P I'piz-Tpit Houa-Tpit
1 TWXeHb 1,0 1,0 1,0 1,0
2 TIKJIEeHb 0,5 0,5 0,5 0,5
3 TWKIEeHb 0,5 0,5 0,5 0,5
4 TIKIeHb 1,0 1,0 1,0 1,0

SIKicTh OYMINEHHS CTOKIB OIIHIOBAIW IIISXOM BH3HAYCHHS TiIPOXIMIYHHX TOKA3HUKIB
BOJIM. AHAJTI3H IMPOBOIMIIMCH Y JJabopartopii Jlep)kaBHOT eKOJIOTiYHOI iHCITeKIIil B UepHITiBChKil
obmnacti. Buznaueno XIIK [12], BmicT amowito [13], ¢pocdaris [14], 3amiza 3aransHoro [15].

OcHogHi rizpoximiuni mokazuuku crivyHoi Bogau [IpAT «Hosropoa-CiBepcbkuii cup3aBopy
ITiJT 9ac BigOopy npod HaBeeHi B Ta0I. 2.

Tabnuus 2
T'iopoximiuni noxaznuxu cmiunoi éoou lIpAT « Hoe2opoo-CigepcbKkuti cup3agooy

IIpo6u BoAM 10 BUKOPUCTAHHS
IToka3HuKH IKOCTi BOAH Oanunuui Bumi- - ﬁionpenapaTip = rac
PIOBaHHS Bxin B anaepobHy Buxin 3 anaepoOHOT
E€MHICTh €MHOCTI
XITIK MrO»/n 1300 680 60
BwmicT amoHiro coipoBoro (NH',) MT/71 32,0 12,5 3,5
Bwict ¢ocdaris (PO4) M/ 28.0 14,0 4,5
Bwmicrt 3aiza 3arajabHOro M/ 3,50 1,28 0,80
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[1ix yac mpoBeieHHS TOCTiKeHb OyI10 3adikcoBaHO MEPEBUIIEHHS IPAHUYHO TOITYCTUMUX
ckuniB: XITK y 21,7 paza Ha Bxoi Ta'y 11,3 pa3a Ha BUXO0/Ii 3 aHaepOOHOT EMHOCTI; BMICT 10HIB
NH4" —y 9,1 iy 3,6 pasa Bianosigno; POs’ —y 6,2 Ta 3,1 pasa; BMiCT 3ai3a IepeBHIILyBaB
I'JIC y 4,4 ta 1,6 pa3a BiIOBIIHO.

Ha nepiiomy THXHI eKCIIEpUMEHTY 3 AOCIIHKYBAHOIO BOJIOIO Bi3yalbHHUX 3MiH He BiaOy-
BaJIOCh, OCKLJIBKH IPOXOJINB aJIalTAIlITHIH TTepioT MiKpOOPTraHi3MiB, IO MIiCTIThCS B Oiompe-
napartax, 10 HOBUX yMOB iCHYBaHHsI, TEMIIEpaTypHOTro pexumy. Ilicist 1BOX THXKHIB eKcIepH-
MEHTY TII0YaB 3MIHIOBATUCh KOJIp Ta 3 SBWINCH O3HAKH AKTHBHOI JKUTTEMISIILHOCTI
MiKpOOprasi3miB y BifiiOpanux mpodax. Yike Ha TPeThOMY THXKHI CTaJO IOMITHUM CKYITYSHHS
ocajly Ha JHI CKJISTHKH.

HampukiHili 4eTBepTOro THKHS €KCIIEPUMEHTY MEPEBipsUTHCh MPOOH CTIYHUX BOJI 3a TiJIpo-
XIMIYHIMH TTOKa3HUKaMH Ha €peKTUBHICTB JTii OiompernapaTiB, pe3yJIbTaTH HaBeJCHO B Ta0JI. 3.

Tabmuns 3
Liopoximiuni nokasnuku cmivHux 800 nicis Oii bionpenapamis
TMoka3HUKH AKOCTi BOAH Onunuui «Jlaryn- «Bio-P» | «I'pis-Tpim» «Tlonn-
BUMIipIOBaHHS Tpim Tpim»

XTIK mrOs/n 39 37 35 36

BwmicT amoHiro cospoBoro (NH's) MI/1 2,50 2,70 2,85 2,79
Bwmict docdaris (PO4") Mr/n 2,9 3,1 3,3 3,0
BwmicT 3aiiza 3arajgpHOro MI/1 0,37 0,39 0,37 0,36

VY pe3ynbraTi HOPIBHSAHHA TiAPOXIMIYHUX MOKA3HUKIB CTIYHHMX BOJI JIO 1 MICJIS BUKOPHC-
TaHHs OilomperapariB OyJIn oJiepKaHi HACTYITHI pe3yJIbTaTH: BiI0OYJIOCH 3HAUHE 3HUKCHHSI BMi-
CTy 3a0pyJHIOBaYiB, 30KpeMa Iiciisi BHeceHHs Oiomnpenapary «Jlaryn-Tpit» mokaszuuk XIIK
3HU3UBCA Y 17,4 pa3a, 3HU3UBCS BMICT TaKOX 1HIMUX 3a0pyTHIOBAYiB: BMICT aMOHIIO COJTHOBOTO
(y 5 paziB), ¢pocdartis (y 4,8 paza), 3amiza (y 3,5 paza); «lloua-Tpit» — nokazuuk XIIK 3a130M-
Bes y 18,9 pasa, BMiCT aMOHIO coTboBOTO — Yy 4,5 pasa, pocdartiB —y 4,7 pasa, 3amiza —y 3,6
paza; «bio-P» — moka3znuk XIIK 3uu3uBcs y 18,4 pasa, BmicT amoHito —y 4 pasa, ¢pocdariB —y
4,5 paza, 3amiza —y 3,3 pasm; «I'pi3-Tpit» — nokasuuk XIIK 3am3uBCs y 19,4 pasa, BMicT amo-
Hito —y 3.8, pocdariB —y 4,2 paza, 3amiza —y 3,5 paza.

3’sicoBaHoO, 1110 BCi 3alpOIIOHOBAHI Oiompenapary € JOCUTh JIIEBUMH JIJIST OYHINCHHS CTid-
HUX BOJ| MOJIOKOIepepoOHUX mianpueMcTB. He3paxaroun Ha Te, IO 3 YCIX JOCIiIKYyBaHUX
npenapatis juire «I pi3-TpiT» pekoMeHT0BaHO BUPOOHUKAMHU JJIsI BAKOPUCTAHHS B POJII OYH-
CHHKA CTIYHUX BOJ| Xap4OBUX BHPOOHHIITB, HOTO €(PeKTHUBHICTh BUSIBHJIACH HAMBUIIOIO JIUIIIE
3a 3araybHUM Toka3HUKOM XIIK, 1m0 € HaiOLIbII aKTyaJbHAM JIJIS CTOKIB MOJIOKO3aBO/IIB.
Haii0inbIe 3HMKEHHS BMICTY 3ali3a CIIOCTEpirajoch Ipu BUKOpHCTaHHI mpenapaTy «lloxa
Tpity», a amoHirO copoBOTO — «JIaryH-TpiTy.

BucHoBkm BignmoBigHo a0 crarTi. Pe3ynbraTi BU3HAYEHHS TiAPOXIMIYHHMX MOKA3HUKIB
CTIYHHX BOJI CHP3aBOJY MTOKa3aJIH, 10 HAHOLTBIT e(peKTUBHUM IS TOOYHINEHHS BiJl OpraHiv-
Hux peuoBHuH € Oiompemnapar «Iloun-Tpit». Ilpu #oro Buxkopucranui XIIK 3HMKyeThCS Y
18.9 pa3a, BMiCT aMOHiI0 cOJIbOBOTO — Y 4,5 pasa, pocdartiB —y 4,7 pa3a, 3aiiza —y 3,6 pasa.

[IpoBeneni nociiKeHHS JI03BOJSIIOTH PEKOMEHIYBaTH BHUKOPHCTaHHS OiompenapariB
«[Toug Tpity, «JlaryH-Tpit» i «I"pi3 TpiT» AT JOOUHIIECHHS CTIYHIX BOJI MOJIOKOIIEPEPOOHHUX
HiJIPUEMCTB, 30KpeMa CUP3aBO/IiB.

Cnucoxk BHKOPHCTAHUX JIKepeJt

1. Ctpammnceka JI. B. TTinBuineHHs eheKTHBHOCTI BUKOPUCTAHHS BOAHUX PECYpCiB HA MIAMPUEM-
CTBaX Xap4oBOI MPOMUCIIOBOCTI. ExoHOMIKa npupoooxkopucmiysanus i oxoporu doskinia. Kuis, 2003.
C. 120-124.

2. Heiinexo JI. B., Bpumrrina B. B. TenaeHuii i 3akoHOMipHOCTI €KOJIOTIYHOT €)eKTUBHOCTI perio-

HAJILHOTO PO3BUTKY Xap4OBOi MPOMUCIOBOCTI. [Ipupodokopucmyants i 0XOpOHA HABKOIUUHBO2O Ce-
peooguwya. Kuis, 1998. C. 31-40.

289



Ne 3(21), 2020 TEXHIYHI HAYKU TA TEXHOJIOT'IT
TECHNICAL SCIENCES AND TECHNOLOGIES

3. Caunona B. H., KoctpoB A. H. Kunetnueckne xapakTepruCTHKH Mporiecca OMOIOruyeckoi ouu-
CTKM CTOYHBIX BOJI MacJI0)KUPOBOM MPOMBILIIEHHOCTH. H36ecmust Camapckoeo Hayunozo yenmpa PAH.
2011.T. 13. Ne 1. C. 2081-2084.

4. I'o3ngk I1. 1. bionoriune ountieHHs Boau. Dizuko-ximiuHi 0OCHO8U MEXHON02TT OUULeHHs Cmid-
HUx 600 : iApy4YHHK / 3a 3ar. pea. A. K. 3anonscekoro. Kuis, 2000. C. 479-502.

5. Bimxoan BUpOOHMIITBA | CIIOXKMBAHHA Ta iX BIUIMB HA ITPYHTH 1 MPUPOIHI BOIM : HaBYAJIbHUI
nocionuk / 3a pen. B. K. XinbueBcbkoro. Kuie : BunasHuuo-nonirpadiunuii uentp «KuiBcbkuii yHi-
BepcuteT», 2007. 152 c.

6. buonpenapatsl Mukposzum. URL: https://microzyme.ua (aara 3sepHenns: 24.07.2020).

7. 3amaii XK. B., /I3tob6a B. A., 3amaii A. E. EddexTrBHOCTh OUUCTKH CTOYHBIX BOJ| OHOTIpenapaTaMmu
buo-P1 [TPOM u ®@yn ann Tpur. Suepeomexrnonozuu u pecypcocoepescerue. 2011. Ned. C. 66—69.

8. 3amaii K. B., bysnecbka H. I1. Bukopucranns 6ionpenapatiB B TEXHOJIOTiT OUMCTKH CTIUHUX BOJ
MOJIOK03aBO/1iB. Komniiekche 3abe3neyenns askocmi mexuonoziunux npoyecie ma cucmem (K3ATIIC —
2020) : matepianu Te3 ponosiaeit X MixkHapoaHoi HayK.-pakT. koH(., 29—30 keit. 2020 p. YepHiris :
YHTY, 2020. T. 1. C. 235.

9. Performance of a commercial inoculums for the aerobic biodegradation of a high fat content dairy
wastewater / Loperena L. et al. Bioresource Technology. 2007. Vol. 98. P. 1045-1051.

10. Schneider I., Topalova Y. Bioaugmentative Approaches for Dairy Wastewater Treatment.
American Journal of Agricultural and Biological Sciences. 2010. Vol. 5 (4). P. 459—467.

11. Iponykuist. «<HoBropoa-Ciepcbkuii cup3asoa». URL: https://nssz.com.ua/ua/products/ (nara
3BepHeHHs: 25.07.2020).

12. MBB 081/12-0019-01. TToBepxHeBi Boau. MeToauka BUKOHAHHS BUMipIOBaHb XiMiYHOTO CIIO-
JKUBaHHS KUCHIO OixpomatHuM okucieHHsaM (XCK). [Uunnuii Bin 2002-09-03]. Kuis, 2002. 35 c.

13. MBB 081/12-0106-03. [ToBepxHeBi, mia3eMHi Ta 3BOpOTHI BoAW. MeToarKa BUKOHAHHS BUMi-
proBaHb MacoBOi KOHLIEHTpPaLlil aMOHili-i0HiB OTOKOIIOpUMETPUIHUM METOJIOM 3 peakTiBoM Hecnepa.
[Uunnuii Big 2004-06-30]. Kuis, 2003. 17 c.

14. MBB 081/12-0005-01. TToBepxHeBi Ta O4MIIIECHI CTiYHI BOAX. MeToMKa BUKOHAHHS BUMIpIO-
BaHb MacOBOI KOHLIEHTpaLil po3unHeHUX opTodocdariB poTomeTpruuHUM MeToaoM. [YnHHuM Big 2002-
09-03]. Kuis, 2002. 16 c.

15. JICTVY ISO 6332:2003. SAkictb Bonu. BuzHauenns 3aniza. CieKTpoMEeTpUYHUN METO/T i3 BUKO-
puctannsMm 1,10-dpenantponiny (ISO 6332:1988, IDT). [Yunnuii Bix 2004-07-01]. Kuis, 2004. 11 c.

References

1. Ctrashynska, L. V. (2003). Pidvyshchennia efektyvnosti vykorystannia vodnykh resursiv na
pidpryiemstvakh kharchovoi promyslovosti [Improving the efficiency of the use of water resources in
food enterprises]. In Ekonomika pryrodokorystuvannia i okhorony dovkillia — Economics of Nature and
the Environment (pp. 120-124). RVPS Ukrainy NAN Ukrainy.

2. Deineko, L. V., Bryshtina, V. V. (1998). Tendentsii i zakonomirnosti ekolohichnoi
efektyvnosti rehionalnoho rozvytku kharchovoi promyslovosti. In Pryrodokorystuvannia i okhorona
navkolyshnoho seredovyshcha — Nature management and environmental protection (pp. 31-40).
RVPS Ukrainy NAN Ukrainy.

3. Sainova, V. N., Kostrov, A. N. (2011). Kineticheskie kharakteristiki protsessa biologicheskoi
ochistki stochnykh vod maslozhirovoi promyshlennosti [Kinetic characteristics of process of biological
sewage treatment at butter-fat industry]. Izvestiia Samarskogo nauchnogo tsentra RAN — Izvestia of
Samara Scientific Center of the Russian Academy of Sciences, 13(1), pp. 2081-2084.

4. Hvozdiak, P. 1. (2000). Biolohichne ochyshchennia vody. In A. K. Zapolsky (Red.), Fizyko-
khimichni osnovy tekhnolohii ochyshchennia stichnykh vod — Physical and chemical basis of wastewater
treatment technology (pp. 479-502). Libra.

5. Khilchevskoho, V. K. (Ed.). (2007). Vidkhody vyrobnytstva i spozhyvannia ta yikh vplyv na
grunty i pryrodni vody : navchalnyi posibnyk [Waste of production and consumption and their impact
on soil and natural waters. a textbook]. Vydavnycho-polihrafichnyi tsentr «Kyivskyi universytet».

6. Biopreparaty Mikrozim [Biological products Microzyme]. Retrieved from https://microzyme.ua.

290



TEXHIYHI HAVKU TA TEXHOJIOT'Ii Ne 3(21), 2020
TECHNICAL SCIENCES AND TECHNOLOGIES

7. Zamai, Zh. V., Dziuba, V. A., Zamai, A. E. (2011). Effektivnost ochistki stochnykh vod
biopreparatami Bio-R1 PROM i Fud Palp Trit [The Efficiency of Sewages by “Bio—P1 PROM” and
“Food Pulp Treat” Biological Products Treatment]. Energotekhnologii i resursosberezhenie — Energy
Technologies & Resource Saving, 4, pp. 66-69.

8. Zamai, Zh. V., Buialska, N. P. Vykorystannia biopreparativ v tekhnolohii ochystky stichnykh vod
molokozavodiv [The use of biological products in treatment technology of the dairy plant wastewater],
X Mizhnarodnoi nauk.-prakt. konf. “Kompleksne zabezpechennia yakosti tekhnolohichnykh protsesiv
ta system” [X International Scientific and Practical Conference “Complex quality assurance of
technological processes and systems”] (Chernihiv, April 29-30, 2020). ChNTU, 2020.

9. Loperena, L., Ferrari, M. D., Saravia, V., Murro, D., Lima, C., Ferrando, L. ... Lareo, C. (2007).
Performance of a commercial inoculums for the aerobic biodegradation of a high fat content dairy
wastewater. Bioresource Technology, 98, pp. 1045-1051.

10. Schneider, I., Topalova, Y. (2010). Bioaugmentative Approaches for Dairy Wastewater
Treatment. American Journal of Agricultural and Biological Sciences, 5(4), pp. 459-467.

11. Produktsiia. «Novhorod-Siverskyi syrzavod» [Products. Novhorod-Siverskyi Cheese Factory].
Retrieved from https://nssz.com.ua/ua/products/.

12. Poverkhnevi vody. Metodyka vykonannia vymiriuvan khimichnoho spozhyvannia kysniu
bikhromatnym okyslenniam (KhSK) [Surface waters. Technique for measuring the chemical oxygen
consumption by dichromate oxidation (COD)]. MVV 081/12-0019-01 (September 3, 2002).

13. Poverkhnevi, pidzemni ta zvorotni vody. Metodyka vykonannia vymiriuvan masovoi
kontsentratsii amonii-ioniv fotokolorymetrychnym metodom z reaktyvom Neslera [Surface,
underground and recycling waters. Measuring methods for mass concentrations of ammonium-ions with
photo colorimetric method with Nessler’s reagent]. MVV 081/12-0106-03 (June 30, 2004).

14. Poverkhnevi ta ochyshcheni stichni vody. Metodyka vykonannia vymiriuvan masovoi
kontsentratsii rozchynenykh ortofosfativ fotometrychnym metodom [Surface and purified sewage
waters. Measuring methods for mass concentrations of dissolved orthophosphates with photometric
method]. MVV 081/12-0005-01 (September 3, 2002).

15. Yakist vody. Vyznachennia zaliza. Spektrometrychnyi metod iz vykorystanniam 1,10-
fenantrolinu (ISO 6332:1988, IDT) [Water quality. Determination of iron. Spectrometric method using
1,10-phenanthroline]. DSTU ISO 6332:2003 (July 1, 2004).

UDC 628.35
Zhanna Zamai, Valentina Dzjuba, Nataliia Buialska

THE STUDY OF THE POSSIBILITY OF THE POST-TREATMENT
OF DAIRY WASTEWATER USING BIOLOGICAL PRODUCTS

Urgency of the research. Due to the fact that most food industries have a different wastewater composition, which depends
on the industry, the range of products, seasonality and other factors, the study of new effective biological water treatment
technologies for specific industries is relevant.

Target setting. Dairy wastewater is characterized by high content of organic compounds, suspended solids, and may has
an unfavorable content of biogenic elements and pH values for biological treatment, consequently, the efficiency of water use
and purification remains rather low. Improvement of existing and development of new wastewater treatment technologies at
the enterprises of the industry is a pressing problem of our time.

Actual scientific researches and issues analysis. Studies on the use of biological products for the treatment of natural
and artificial water bodies, household and industrial wastewater are substantiated and presented in the works of many famous
Ukrainian and foreign scientists.

Uninvestigated parts of general matters defining. Despite numerous studies, in the scientific literature there are not
enough data on the effectiveness of the use of biological products for the dairy wastewater treatment.

The research objective. The aim of the work is to determine the possibility and efficiency of additional treatment of dairy
wastewater using biological products. The influence of the biological products “Grease-Treat”, “Lagoon-Treat”, “Bio-R”,
“Pond-Treat” on the hydrochemical indicators of wastewater of “Novhorod-Siverskyi Cheese Factory” was studied.

The statement of basic materials. The possibility of using a number of biological products of the trademark Mikrozym in
the technology of the treatment of the wastewater from cheese factories was studied. The efficiency of wastewater treatment
was checked by determining the chemical oxygen demand (COD), the content of phosphates, ammonium salt and total iron
before and afier addition of a biological product.

Conclusions. The most effective biological product for wastewater treatment is Pond-Treat. When it is used, the COD
decreases 18.9 times, the content of salt ammonium — 4.5 times, phosphates — 4.7 times, total iron — 3.6 times.

Keywords: wastewater; dairy enterprises; biological products; hydrochemical indicators; biological wastewater treatment.
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