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Y npoyeci docniosxcenns 6yn0 usHaueHo cknad MiKpogiopu cmokie C8UHOKOMNIEKCY 00 i
nicna ouuwenHs. bakmepionoziunuil ananiz cmivHUX 600 3i CMABKI8-HAKONUYY8A4i6 C8i04umb
npo me, Wo e@exmusHicms 0I0I02IYHO20 OYUWEHHS He 00CSA2A€ HeOOXIOHUX MEXHONOSIUHUX
napamempis. Buznaueno xoni-mump ma Koni-iH0eKc CmiyHux 600 0aHoi Kame2opii.

Pezynomamu 00Cniodicenb nOKA3au, wo o4uujerHs: MmeapUHHUYbKUX CMOKIG Y OI0N02iuHUX
cmaskax 3abesneyye 6invbul GUCOKUL eghekm 6aKmMepianbHO20 CAMOOYUWEHHS, HINC Y WMYYHUX
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cnopyoax 0ioN02iuH020 OYUUeHHS 34 PAXYHOK BUKOPUCHAHHA BUWUX B0OHUX POCIUH —
ouepemy, poeosu, komuuty mowjo. E¢pexmusna excniyamayis cmaexie 6iobysacmocs y meniy
nopy, i esxce npu memnepamypi 6oou Hudxcye 6°C pizko nocipwyemuvca. Ilpu nodanvuiomy
SHUICEHHI memnepamypu, i 0cobauso nicia YMEOPEeHHA KPUNCAHO20 HNOKPUBY, KOJU
NPOHUKHEHHS KUCHIO Y 800y He 8i00y8acmbvcs, Npoyec OKUCHEHHs OP2AHIYHUX PeYyO8UH Maiice
NOGHICMIO NPUNUHAEMBCAL.

Knrouosi cnoea: cmiuni 600U CEUHOKOMNAEKCY, OAKMepioNociuHi  OOCHIONCEHHS,
2eNIbMIHMONO2IUHI QOCTIONCEHHS, OIONI02IYHe OYULeHHs, DION02IYHI CMABKU.

ITocTanoBka npod.emMu

Hapasi Benuky HayKoBO-TEXHIYHY NpOOJeMy MpPEICTaBIISAE€ EKOJOTIYHUN 3aXHCT
BOJAHHX CHCTEM BiJ 3a0pyAHEHHS iX NPOMHCIOBHMH BiTXOAAMH TBAapPHHHUIIBKAX
KOMIUTeKCiB. Haixo/keHHs opraHidyHMX 3a0pyaHCHb y BOJOWMH BiZAOYBA€ThCS MPH
CKUJI CTIYHMX BOJI CBHHOKOMIUIEKCIB, a TaKOX CTOKIB, SKi yTBOPIOIOTHCS IPH
peanizalii TEXHOJIOTIYHUX MPOIECIiB BUPOOHHUIITBA Ta IMEPEPOOKH M’ SICHOI TPOIYKIITii.
JaHi cTiuHI BOAM MPEICTaBISAIOTH CepHO3HY HeOe3NeKy IS HaBKOJWIIHBOTO
Cepe/IOBHINIA HE TUIbKH 4Yepe3 3a0pyJHEHICTh TBAPUHHUMHU pEIITKaMH, a U  uepes
MOXJIMBE  3apakeHHS BOJHM, IPyHTY 1 arMochepd YMOBHO-TIATOT€HHUMHU
MIiKpOOpTraHi3MaMH.

AHaJTi3 OCTAHHIX JOCTiTKeHb i myOaikamiii

o crocyerhest gocmimkeHb y cepi OYUIIEHHS CTIYHHUX BOJI CBUHOKOMILICKCIB,
TO BOHH JIOCUTH IPYHTOBHO BHCBITJICHI Y HAYKOBUX IMPAIlIX BITIM3HIHUX Ta IHO3EMHHUX
Buenux (Hikitin I'.0., byOmienko B.B., KoBampos, I.A. Tta iumi). [luranas
BUKOPHUCTaHHS O10JIOTYHUX CTaBKIB MPH JIOOYMIIEHHI CTIYHUX BOJ CBUHOKOMILICKCIB
Ta TIJBHUIIEHHS CTYMEHs MIiKpOOiOJIOTIYHOTO OYHINEHHS CTOKIB JaHOi Kareropii
noTpedye OLIbII ACTATBHOTO TOCIIIHKCHHS.

Merta, 00°€KT Ta METOANKA J0CTiIKeHHS

Meta pobOoTu — 3IifiCHEHHs TiTi€HIYHOI OIIHKH CTIYHMX BOJ TBapHUHHUIBKHX
KOMIIIEKCIB JI0 1 IICJIST OYHIIEHHS.

O0’€XTOM IOCIIPKEHHS € TPOLIEC OYUIIICHHS CTOKIB CBUHOKOMILICKCY 3a PaXyHOK
JOOYHIICHHS CTIYHHX BOJ y OIOJNOTiYHMX CTaBKaX. METOIONOTIYHOK OCHOBOIO
JIOCITIKCHHS € TEOPETHYHI Ta MPUKIIATHI OCHOBH arpapHOi €KOJIOTii, a TAKOK HayKOBi
mparti (axiBIliB i3 TUTAaHb OYUIIEHHS CTIYHUX BOJ| arpOIPOMHUCIOBOTO KOMILIEKCY. Y
MpOoLeCi JTOCII/PKEHHST BUKOPUCTAHO 3arajibHi Ta CHEI[laJibHi METOAM HayKOBOTO
Mi3HAHHS TPOLECiB 1 sBUII. BUKOpUCTaHi CTaHJApTHI METOMWKH 13 BH3HAYEHHS
OCHOBHHX TiIPOXIMIYHHX TOKAa3HWKIB CTIYHHX BOJ, a TAKOXX aOCTPaKTHO-JIOTITHHIMA
METOJ IIPHU BUBYEHHI TEOPETHYHOTO MaTepiary. MeTo SIKiCHOTO 1 KUIbKiCHOTO aHaJi3y
Oyno 3aCTOCOBAaHO TMpPH BHUABJIEHHI Tirl€HIYHMX TOKAa3HUKIB CTIYHUX BOJ
CBUHOKOMIUIEKCY y Ja00paTOPHUX YMOBaX.
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Pe3yabTaTtu gocaigxenn

CriuyHI BOAM TBapUHHUIILKMX KOMIUICKCIB 13 BHPOIIYBaHHS CBUHEH MICTATH
KUPOBUH CIIEKTP OPTaHIYHUX KapOOH-, HITPOreH- Ta PocPOpPOBMICHHX 3a0pyaHEHbD,
SIKi 3HAaXOJAThCS B JUCICPrOBaHOMY, KOJIOIIHOMY 1 PO3YMHEHOMY CTaHaX.
JucneproBani 3a0pymHEHHS, SKi 3HAXOMATHCA y 3aBUCIOMY CTaHi, BUIYYaloTh 13
CTIYHOT BOJM PI3HUMHU croco0amMu. Y TIpOIeci MeXaHIYHOi OOpPOOKH MNUISIXOM
IpaBiTAI[ifHOTO OCAKCHHS Yy TEPBHHHUX BIJICTIHHUKAX BIJIOYBA€ThCS BUIAICHHS
PEUOBHMH HEMOBHOT'O MepeTpaBiieHHS KOpMiB. OpraHiuHi peyoBHHH, SIKi ICHYIOTH Y
IpiOHOMUCTIEPCHOMY, KOJIOITHOMY Ta PO3YMHEHOMY CTaHaX, OKHCHIOIOTBHCS
010JI0TYHNM CTIIOCOOOM OpraHi3MaMH aKTHBHOT'O MYJIY.

EdexruBHicth pobOoTm  cropyn  OiOJIOTiYHOTO  OYMWIIEHHS  BU3HAYAETHCS
KOHIICHTpAITIEI0 3a0pyTHIOBATHHUX PEYOBHH CTIYHHUX BOJ, SKi IMPOMIIIN MEXaHIYHE
ountieHHs. [IpaBuibHUil BUOIp €(DEKTHBHUX TEXHOJOTIYHMX CXEM OYMIICHHS Ta
onTuMi3anii ckiaxy 0iOIEeHO3IB aKTUBHOIO MYJy € OCHOBHUMU HUISIXaMH JIOCSITHEHHS
BHCOKMX IIOKa3HWKIB BHJAJICHHS 3a0pyJHEHb 1 3HIDKCHHsI HAJUIAIIKOBOI OioMacu
AKTUBHOTO MYIIY.

Jns mocTtaBiieHOI MeTH Oyiy BH3HA4€Hi OCHOBHI NMOKAa3HWKM BHXIiIHOI CTIYHOT
BOJH, K1 MaroTh Takl 3HaueHHs: XCK — 2600 MFOZ/,Z[MS, a30T 3araJpHuH — 530 Mr/;[M3,
a30T oprauiuHmii — 470 Mr/aM>, a30T aMoHiiHMI — 50 Mr/aM°, pocdati — 104 Mr/mv®.

Byno Bu3HaveHo, 10 Yy BUXIOHIA CTiYHIH BOAI O0IiOIEHO3, B OCHOBHOMY,
OakTepianbHUN: KOKH, CapIVHU, TATUYKH, HUTIACTI (POPMHU, 3araibHa KiJbKICTh SIKUX
JOCATIa 9 MIH KII/cM®, KpiM TOTo, 3ycTpidaiics ApiGHi opraHo-MiHepaibHi CKYITYeHHs
1 HEBEJIMKA KIJIbKICTh JUKTYTHKOBHUX, a TAKOX HANMPOCTIIIi.

Takoxx BU3HAYEHO, 1[0 Y CTOKaX PO3MOBCHOIKEHI MATOICHHI OAKTEpii KUIIKOBOT
rpynu, Taki, sk Salmonella, gactime Bcworo ne ceporumnu S.thyrhimurium, S. anatum,
S. derby, S. dive, eHTeponaToreHHi KUIIKOBI MTAIHYKH.

Bimomo, 1m0 €HTepOnaTOreHHI KUIIKOBI MAJUYKH BUKIUKAIOTH TOCTPI KHIITKOBI
po3magu y nmitedt i gopocnmux. ToMmy CTidyHI BOAM CBHHOKOMIUIEKCIB ITOBHHHI
OYMIIATHCS Ta 3He3apaxysarucs [1, 2].

SIK BCTAQHOBJICHO TIPOBEACHUMH JOCHIDKEHHSIMH, METOAM MEXaHIYHOIro Ta
010JIOT1YHOTO OUMIICHHS HE 3a0e3meunnn OakaHwii TirieHiuHuid edekrt. 13 ouunenoi
CTIYHOI BOJM OyJI¥ BUAUICHI CATBMOHEIH Ta SIS TeITLMIHTIB.

Jns ounieHHss TBapUHHHUIIBKUX CTOKIB IMMPOKO BHKOPHUCTOBYIOTHCS O10J70TiUHI
craBkd  (cTaBKku-3milryBaui). Bonu 3a0e3meuyroTh  Oifbll  BUCOKHET  e(dekT
0aKTepiabHOTO CaMOOYHINEHHS, HIXK IITY4YHI CIOpPYAW OiOJNIOTIYHOTO OYHIICHHS.
OunmieHHsT BimOYBA€ThCSA TiJA  BIDTMBOM  OIONEHO3y  OpraHi3MiB  (OakTepii,
(dhiToruTaHKTOHY 1 300TIaHKTOHY). [ogada cTivHOI BOAM Ta BiABEIACHHS OYHIIEHUX BOJ
31 CTaBKiB MPOBOIUTHCA po3cepe/pkeHHO. EdexkTnBHa ekcruryarallis CTaBKiB
BimOyBa€eThCS y TEIUTy TMOpPY, 1 BXKe TpH Temmeparypi Bomu Hmwkde 6°C pizko
moripmyerbesa. [lpu mopanemmoMy 3HWKEHHI TeMIIepaTypd, 1 OCOOJIHMBO MiCTs
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YTBOPEHHSI KPHKaHOTO TIOKPHUBY, KOJIM NPOHUKHEHHS KUCHIO Y BOAY HE BiIOyBaeThcs,
IIPOILIEC OKUCHEHHS OPraHiyHUX PEUYOBHH MaiKe MOBHICTIO IPUITUHSIETHCS.

BiosoriuHi craBku OynM po3paxoBaHi 32 HABAHTKEHHSM Ha MOBEPXHIO 3aJIE)KHO
BiJ] KOHIEHTpaLii 3a0pyJHIOBaJIbHUX PEUOBHH 1 TeMIlepaTypHUX yMOB. HixHi miabumi
cepiiiHMX O10JOTIYHMX CTaBKiB 0€3 pO3BEICHHS MOXYTh OyTH BHKOPHCTAHI IS
pO3BENECHHSI pU0O, TOJIOBHUM YWHOM, Kapna. [Ipu po3BelieHHI puO paHHBOIO BECHOIO Y
craBku BuiryckaioTh 500-2000 manbkiB Ha 1 ra. Ilpupict pubu ckmagae 10 KiHLS
ociHHbOTO mepioxy 1o 500-800 kr Ha 1 ra. BuiioB pubu 3miliCHIOEThCS Mi3HBOI OCEHI.

HasBHicTh y BOAI BEIMKOI MacH MOKUBHUX PEYOBHUH CIIPUSAE IHTEHCUBHOMY POCTY
BoopocTei (psacku). st 60poThOM 3 HUMH BaXXJIMBUM € PO3BEICHHS Ha PUOOBOTHUX
CTaBKaxX KadyoK, JUISl SKUX psAcKa € no0puM xopmom. [Ipu BrmamryBaHHI Oi0oMOTIYHHX
CTaBKiB ORI IMOBHO BHKOPHCTOBYIOTHCS 3€MENbHI JUISTHKH, HIK TIPH CIIOPYIKCHHI
MOJIIB 3polIeHHs a00 mouiB ¢inkTpanii. KpiM Toro, cTaBku MOXyTbh OyTH BIIAIITOBaHI
Ha TaKWX IPYHTAaX, SKi HENPUAATHI JUIA MOJIB 1 He MalOTh (QIIBTPYBANbHOI 31aTHOCTI
[3]. ¥V Hux BinOyBaeTbCs MeXaHIYHE OCADKCHHS, Olo¢uioTOKOarysuis, aepoOHe
OKHCJICHHSI, aHaepOOHUI po31iajl, METAaHOBE OPOIIHHSL.

Byno 3amporoHOBaHO TEXHOJOTIIO JOOYWIIEHHS CTIYHHX BOJ, SKa BKJIFOYAE
aHaepoOHi Ta aepoOHi craBku. CTiyHi BOAM Micis BUXOLY 3 aHaepOOHUX CTaBKiB
TOTpeOyIOTh HAIXOHKCHHS B acpoOHI CTaBKH. AepoOHI CTaBKH MaloTh TIIHOWHY 2,5—
3 ™, HaBantaxxeHHs 3a BCK cranoeuts 300-350 xr/(ra/mody). AepoOHi Oionoriuni
CTaBKH HPOEKTYIOTh 13 MPUPOJHOIO a00 IITYYHOIO aeparieto. JJomyckaeTbes ounmaTu
criuai Bogu 13 BCK,,me He Oimpme sk 200 T OZ/L[M3 y CcTaBKaxX i3 TMPHPOTHOIO
aeparti€to, 13 BCKope HE Olbmie sik 500 T 0,/nm° y CTaBKax i3 MITYYHOIO aepalli€ro.
JlJis moninmimeHHs OYWIICHHS CTiYHOI BOIW (MiABHINEHHS ©()EKTUBHOCTI OYHIICHHS,
3MEHIIICHHS BMiCTy 0i0T€HHUX €IeMEHTIB — a30Ty Ta docdopy) y 6i010TiuHUX cTaBKax
BHKOPHCTOBYIOTh BHWIIY BOIHY POCIHHHICTH — OYEpEeT, POTi3, KOMHII TOIO. Taki
POCIUHH PO3MIIIYIOTh B OCTaHHIHN CEKIlii cTaBKa. Y 0i0CTaBKHM TaKOX BHOCSATH IITYYHO
BupoieHi 3eneni Bogopocti (Chlorella, Scenedesmus Tomio) y Burmsai mactu abo
CyCTICH3II.

I'Hili 1 THOWOBa pilMHA SBIAIOTH COOOI0 peajbHy 3arpo3y Y IMOIIUPEHHI Pi3HHX
iH¢ekuiid. Haitbinpiry HeOe3neKy cTaHOBISATH THOWOBI cTOKU. Po30aBieHHs iX Bomoio
(B 5-7 pa3iB) TOMOBXKY€ TEpMiH BIDKWBAHHA TATOTeHHOI Mikpodopu 1 s€mb
TeJIbMIHTIB, TOMY IO B HUX HE BiIOYBarOThCS O10TEpMIUHI HpoOIecH. Y CTIYHHX BOAAX
30yIHUKH CaJIbMOHEIBO3Y KHUBYTh JI0 2,5 POKiB, TYOepKyIb03y — 1,5 poky, siypy — 7
MiCAIiB. A30TOBMICHI PEYOBWHH, IMOTPAIUISFOYM 31 CTIYHUMH BOJAMH Yy BOJOWMH,
CIIPUSIOTh IHTCHCHQIKAIil POCTy CHHBO-3EJICHHUX BOJOPOCTCH, IO MPHU3BOIUTH IO
nopy1eHHs 6ioneHo3y. 30Kpema, MOTIPIIYETHCS SIKICTh BOJW, TOPYIIY€ETHCS KUCHEBUH
pexxuM Bogodmu. KpiM TOro, CHHBO-3€lIeHI BOJOPOCTI € caMi 1o cobi oTpyHHi i
BHIUIAIOTh TOKCHHU y BOAHE cepemoBmine. Hamu Oynm mpoBemeHi MOCTIIKEHHS 3
BUBYCHHS CAHITAPHO-TITI€HIYHOI OIIHKM CTIYHUX BOJ CBUHOBIATOIIBEIHHOTO
komIuiekcy. [lanni HaBeneHi y Tabnuni 1.
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Tabnuys 1. E¢pekTHBHICTD 0i010TIYHOT 0OUMCTKH CTIYHUX BOJ
CBHHOBIIr01iBeJILHOI0 KOMILJIEKCY

3araabHa
O00’exT MiKpo.ﬁﬂa Koui-tutp Koui-ingekc MiKpO(l.).JI opa reﬂbMiﬂgT u (e
3a0pyaHeHicThb (B 1 KHMIIKOBOI Ipynu 1 am°)
em’)
Criuni Bogu
craBKka- 1,4:10 10° 1-10° - -
HaKONN4IyBada
Crivzt Boz 6,010 10%-10* 23:10% Kori 026 -
CTaBKa-3MillyBaya 2,38:10
Myn 8107 107 1-10° - 40

Bakrepionoriyanii aHai3 CTIYHHX BOJ 31 CTaBKiB-HAKOTMYYBadiB CBITYUTH PO
Te, MO e(PEeKTUBHICTH OIOJIOTIYHOI OYHMCTKH HE JOCATAE HEOOXITHMX TEXHOJOTIYHUX
napamerpiB. Tak KOMI-THUTp CTIUHHX BOJ CTaBKa-HaKomHuyBaua nopisHioe 10° a
3aranbHa MiKpoOHa 3a6pyaHeHicTs cTanoBHTH 11,5 Mapa/em®,

[lpr po3BeneHHI CTIYHMX BOJ CTaBKa-HAKOMHMYyBaya PIYKOBOIO BOJOK) 1
HAJXOJDKCHHI 1X Y CTaBOK-3MIIllyBau KOJI-TUTP OCTaHHIX ITiJIBUIIYBaBCS JIO 10'3, a
3aralbHe MIKpOOHE 3a0pyIHeHHs 3MeHIIyBanocs 10 60000 MikpoGHHX Tin/cm®.

3i CTOKiB, IO MPOWIUIM OIOJOriYHE OYMINEHHS Ha OYHCHUX CIOpyJax
CBUHOKOMILIEKCY, OyJia BHALICHA KyJIbTypa eHTepPONaTOreHHoT aIndku cepotuiry 025.

Tokaszano, mo mpu BMicti 3000-11000 Gakrepiit kumxkoBoi rpymu B 1 e criunoi
BOJIM TATOTEHHI MIKPOOpraHi3MH MOXKYTh OyTH TpUCYTHI 1 B oummeHid Boxi. Ilpu
MEHIINX a0COJOTHUX IU(pax HMOBIPHICTD iX HasBHOCTI 3HIKY€ETHCS.

JItst OIiHKM SKOCTI OYHIICHHS CTIYHOI BOMHM CIIiJ 3BEpTATH yBary He TUTBKH Ha
BiJICOTOK 3aTpUMKH OakTepili, a 1 Ha X aOCOMIOTHY KiJIbKIiCTb [4].

3a JaHWUMHU TPOBEICHHX JOCHIIKeHb, IPH aHaji3l CTIYHUX BOJ NPHHAMAIBHOTO
pe3epByapa OYHMCHHX CIIOPYJ CBHHOKOMIUIEKCY Ha TeJIbMIHTH KUIBKICTh aCKapHl
cranoBuna 72 B 1 mv’.

BucHoBKkH Ta MNEPCHIEKTUBU MOJATbIINX }IOCHi}I?l(eHB

Y xoxai 0i0JIOTIYHOTO OUHIIEHHS BMICT SIEIb T'CJIBMIHTIB 3HIKYyBaBcs. OJHaK,
e(eKTUBHICTh OYHIIEHHS OyJia HEBUCOKOIO 1 CTAHOBHJIA JIJISI CTOKIB CBHHOKOMILIEKCY
79%. Y neskmx Tipo0Oax BHUABISIINCS JKUTTE3MATHI SIS TEIBMIHTIB, 3HaTHI
PO3BUBATHCS IO CTAIl IUYMHKH. Y CTIYHMX BOJAX UL TEIBLMIHTIB HE OyJIU BUSBIICHI,
B TOW 4Yac SK y Myl iX KimbKicTh csrama 40 B 1 xr. MoxmBo, Iie TOB'SA3aHO 3
0Ca/DKCHHSM 1X Ha JIHO CTaBKa-HAKOIMMYyBaya 1 CTaBKa-3MilllyBaya.

OTpumaHi MaHHI CJiJ BpaxOBYBaTH IPH 3a00pi CTIYHWX BOI IS 3POIICHHS
CIITBCHKOTOCITOAAPCHKIX KYIBTYP.

Takum 9rHOM, 3TiAHO 13 OAKTEPIOTOTIYHUM H TEIBMIHTOIOTIIHIM AOCIiKSHHSIM,
CTIYHI BOJM Ta MYJIH, IO YTBOPIOIOTHCS B PE3yJbTaTi IiSUIBHOCTI CBHHOKOMILIEKCY
CJIiJT BBAXKATH HEOE3IEUHNMH y CaHITapHO-eIiIeMi0JIOTi9YHOMY BiJHOIICHHI.

VY mopanpiioMy HEOOXiTHO PO3IIISTHYTH ONTUMAIIbHY MOJIEIh MOBHOTO OYHIIEHHS
CTIYHUX BOJI CBHHOKOMIUIEKCY /ISl MiJBUINEHHS EKOHOMIYHOi peHTaOelbHOCTI Yy
MMOEAHAHHI 3 €KOJIOTTYHOIO JOLIBHICTIO.
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