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VJIK628.356.665 (579.04)

CKJIAl OPTAHI3MIB AKTUBHOI'O MYJ1Y
TP OYUINEHHI BYTJIEBOAHEBMICHUX CTIYHUX BO/J TA CTOKIB
AI'POITPOMUCJI0BOI'O KOMIUVIEKCY

O.1. Cemenosa, x.m.u., ooy.,
H.O. Byonieunko, k.m.H., 0oy.,
T.0. Hlunogocm, acucm.,
HarionansHUI yHIBEPCUTET XapUOBUX TEXHOJIOT1H,
JIL.P. Pewuemnsk, k.m.u., 0oy.,
HamionansHuii aBialiiHui yHIBEpCUTET
Ilpobaema ouuwenuss 600u — OOHA 3 HAUSONOBHIUUX HA CbO2OOHIWHIU OeHb. AOdce 60oHA
be3nocepednvo 83aEMO0I€ 3 NOBIMPAM, TPYHMAMU MA THUWUMU Chepamu HABKOIUUHLO2O Ceped0sULd.
Mema pobomu — Oocniodcenns OioyeHO3y OpeaHizmMie aepoOHO20 AKIMUBHO2O0 MYTY, AKUL
BUKOPUCMOBYEMbCA 014  OioXiMiuHo20 ouuwenHsa. HationmumanvHiwe 3acmocosysamu  6iono2iuni
cnocobu oyuwgents. JocnioxncenHs nposoounu npAMUM MiKpOCKONYBAHHAM, sike 00360JIA€ GUIHAYUMU
Mopghonozito  Knimun ma iX KIIbKICHI  CHIBGIOHOWIeHHS, MA HA OCHOBI YUX XAPAKMepUucmux
cpopmynroeamu UCHOBKU NPO CIMAH AKMUBHO20 MYy Ma U020 30amHiCmMb 00 OKUCHEHHs 3a0pYOHEHb.
Bukxopucmanus aepobnoi ¢hepmenmayii npu 0ion02iuHOMY OUUWEHHI CMIYHUX 600 Op2AHIZMAMU
AKMUBHO20 MYy € OOYINbHUM KOMU KOHYEHMpayisi 3a0pyOHIOBANbHUX PEYOBUH ) CHIOKAX HEeGeluKd.
Byzneeooneemicni cmiuni 600U ymeopioomvcsa Ha NiONPUEMCMEAX ASPONPOMUCIOB8020 KOMNIEKCY 3a
PAXYHOK MUumms asmoMOOIIbHUX YUCmepH ma NOMPANJAHHA MEXHIYHUX macmun 3 obnaouanus. B
npoyeci 0i0N102iYH020 OUUWEHHS 8)21e800HEEMICHUX CIMIYHUX 600, AKMUBHUL MYJl XApPAKMepu3y8aecs
3HAYHON DIZHOMAHIMHICMIO HAUNPOCMIWUX 3A BUOOBUM CKAAOOM NPU HEBENUKOMY KilbKICHOMY
nepesascanti 00Ho20 3 6udie. Pezynomamu nposedenux 0o0cniodceHdb cgiouams npo me, wjo O
OKUCHEHHSI 8Y2N1e800HEBMICHUX CIMIYHUX 600 He NOMPIOHA NPUCYMHICIb YCIX MONCIUBUX NPEOCMABHUKIB
aepoOHO20 AKMUBHO20 MYy, OCKIIbKU 00 0AHO20 8UOY 3A0PYOHEHHS. MOJICYMb NPUCMOCYBAMUCS TUlLe
cneyugiuni opeanizmu, sAKi Oy0yms OKUCHIO8AMU HAGMONPoOyKkmu, aie yei npoyec 8i00y8acmucs 3
MEHUION0 WBUOKICMIO, HIJNC NPU OYULeHHT 3a0pYOHeHb CIOKI8 A2PONPOMUCIOB020 KOMNIEKC) .
Kntouosi cnosa: axmuenuii myn, 0ionociune OYUWEHHS, AePOMEHK, 2i0pOOIOHMU, OYUUEHHS.
CMIYHUX 600

ORGANISMS COMPOSITION OF ACTIVE SLUDGE OF OIL WASTEWATER
AND THE AGRO INDUSTRIAL COMPLEX CLEANING

O. Semenova, Ph.D., Technics, Associate Professor, Head of Department,
N. Bublienko, Ph.D., Technics, Associate Professor,

T. Shylofost, Assistant,
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The problem of water purification is one of the most important for today. After all, it interacts
directly with the air, soils and other areas of the environment. The purpose of the work is studying of the
biocenosis of organisms of aerobic active sludge, which is used for biochemical purification.

The best methods of purification are biological. The research was carried out by direct
microscopy, which allows determining the morphology of cells and their quantitative ratios, and based
on these characteristics to formulate conclusions about the state of active sludge and its ability to
oxidize contaminants. The use of aerobic fermentation in the biological purification of sewage by active
sludge by organisms is appropriate when the concentration of pollutants in the drains is low. Qil
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wastewaters are formed at the enterprises of agro industrial complex by washing of car tanks and
entering of technical oils of equipment. In the process of biological treatment of oil wastewater, active
sludge was characterized by a large variety of protozoa species composition with a small quantitative
prevalence of one species. The results of the conducted research indicate that for the oxidation of oil
wastewater does not require the presence of all possible representatives of aerobic active sludge, since
only specific organisms that will oxidize oil products can adapt to this type of pollution, but this process
takes place at a lower rate than when purification pollution of the sinks of the agro industrial complex.
Key words: active sludge, biological purification, aerotank, hydrobionts, wastewater treatment

Boga — oawH 13 HaWTONOBHINIMX KOMITOHCHTIB HAaBKOJIMITHHOTO TPUPOIHOTO CEPEIOBHIIA.
bopoTrba i3 3a0pyaHEHHSIMH, Ha CHOTOMHINIHIN JIeHb, € JOCUTh TOCTPOIO MPOOJIEMOIO UIS JIIOJCTBA.
AJpKe BIUTMB aHTPOIOreHHUX (hakTopiB Ha OGiochepy 3emii Beae 3a co00r0 erpajalio eKOCUCTEMH, i
SK HACIHIJOK, I00aNbHy €KOJIOTIYHY KpHu3y. Y pe3yibTaTi poOOTH MiANPHEMCTB arpoOIpOMHUCIOBOTO
KOMIUIEKCY YTBOPIOIOTBCS CTIYHI BOJAM, SIKI MICTATh 0arato OpraHiyHUX Ta HEOPraHIYHUX PEYOBHH. A B
pe3ynbTaTi TaKUX omnepariiil sk MUTTs o0JagHaHHS, aBTOMOOITBHUX ITUCTEPH, MOTPAIUISTHHS TEXHIYHUX
MacTHJI Y CTOKH YTBOPIOIOTBCA CTIYHI BOJHM, IO MICTSATh NPOAYKTH nepepoOku Hadtu. Bei mi
3a0pyaHIoBadi mepeOyBaroTh y CTIYHMX BOJAX y PI3HIA KIIBKOCTI Ta B PI3HHX CTaHaxX (PO3YMHHOMY,
KOJIOITHOMY, y BUTJISI/II BKITFOYCHB ).

JUIs ouMIEHHSI CTIYHUX BOJ 3aCTOCOBYIOTh MEXaHI4HIi, XiMi4Hi, (i3MKO-XiMi4HI Ta OioJIOTivHI
crocoOu. 3a3BHYail iX 3aCTOCOBYIOTh B KOMOiHamii, Tak SK OJMH HE AAaCTh OakKaHOTO pe3yabTary 3a
e(heKTUBHICTIO OUMIICHHS. Takox Ha BHOIp cioco0y OUMIIICHHS BILUTUBAE XapaKTep 3a0pyIHEHb.

Cknax  BYIJIEBOAHEBMICHMX  CTIUHMX  BOJ  XapaKTEpU3YeTbCS  CKIAAHICTIO,  BEJIUKOIO
PI3HOMAHITHICTIO 1 3aJ€XUTh B BUAY, IPU3HAYEHHS Ta TEXHOJOrii BUPOOHUITBA.OCHOBHA
0c00MBICTh HAQTOBUX 3a0pPYJHEHB Yy CTIYHUX BOAAX — MEHIIA I'yCTHHA MOPIBHIHO 3 BOJOIO Ta HU3bKA
PO3UMHHICTB Y BOJl. B crokax nmpoaykTtu nepepoOku HaQTH 3a AUCIEPCHUM CKJIAJOM MOXYTh OyTH y
BIJIbHOMY, €MYJIbIOBAaHOMY Ta PO3YMHHOMY CTaHaXx. B OCHOBHOMY, MpOIyKTH mepepoOku HadTh y
CTIYHHMX BOJIaX 3HAXOISATHCS Yy BUIbHOMY (TpyOOJUCIIEPCHOMY) CTaHi, YTBOPIOIOYHW IUTIBKY a0o0 Imap.
MeHma yacTiHa MOXK€ 3HAXOAUTHUCS Y TOHKOJUCIIEPCHOMY CTaHi, YTBOPIOIOYM €MYNbCilo «HadTa y
Boxi» [1, c. 15—17].

Takum YMHOM, B 3aJIEKHOCTI Bl BUMOT JI0 SIKOCTi OYHMIIIEHOI BOJIM, & TAKOXK IIJIOTO PsIy TEXHIKO-
€KOHOMIYHUX TIIOKa3HUKIB BHUOMPAETHCS TEXHOJOTYHA CXeMa OYMIICHHS, OCHOBY $IKOi CKIIQJa€e
MexaHigHa 00poOKa.

[TpoGyieMa ounIIEHHS BYTI€BOHEBMICHUX CTIYHUX BOJI BUPIIIYETHCS JOCUTH MOBUTLHO, aJKE IS
JmikBimamii Takux 3a0pyIaHEHb, 3a3BUYaAl, 3aCTOCOBYIOTh MeEXaHIUHWHM cmocid ounmieHHas. Jlana
TEXHOJIOTISl HE MA€ YCIIiXY, 11€ HOSCHIOETCSA THM, IO NPH HU3bKOMY BMICTY HaA(TONPOIYKTIB Yy BO/,
KOJIN BOHU 3HAXOJAATHCS Y €MYJIbIOBAHOMY 1 PO3YMHHOMY CTaHi, MEXaHIYHUN MPUHIMI PO3IUTY HE
npuiHATHUR. OTXe, MpU MajuX KiIbKOCTSX HA(TONPOAYKTIB y BOAi, MOTPIOHO BiJIMOBHTUCH BiA
NPUHIMITY BUIUICHHS, 2 BAKOPUCTOBYBATH MPUHIIHI iX pyHHYBaHHS (OKHCHEHHS).

bioximMiuHe OKHUCHEHHS MPOBOJAATH K Yy MPUPOAHHX YMOBaX Ha MOJsAX (impTparii i 610J0TTYHUX
CTaBKaX, TaK 1 B HITYy4YHO CTBOPEHHMX yMOBax B OiodimbTpax i B aeporeHkax [3, c. 95 — 122]. nsa
HOPMAJIBHOT JKHTTEMISUIBHOCTI MIKPOOPTaHi3MiB aKTHBHOIO MYJy TMOTpIOHI HE TUIBKH OpraHivHi
pedoBuHH, a Takok Oiorenni enementH (N, P, K, Ca, F, Cl ta in.), ;xepeom SKuX B JaHOMY BHUMAIKY
MOXYTh CITYXHTHU CTIYHI BOAM arpolpOMHCIOBOTO KOMILIEKCY.

OCHOBHMM KpHUTEpi€EM NPHUAATHOCTI CTIYHUX BOJ JUISL IMPOXO/KEHHS Ipolecy O010XiMIYHOTO
OKHCHEHHsI € 010XIMIYHMH MOKA3HUK, SKUH BU3HAYA€THCS SK BIHOLICHHS IMOBHOI 010XIMi4HOI mOTpeOH
B kucHI (BCKuosn) mo ximiuHOTO crioskuBaHHS KucHIO (XCK). s cTidHMX BOJ arpompOMHCIOBOTO
KOMIUIEKCY 1€ CHIBBIJHOUIEHHS CTAHOBUTH Ouibine abo gopiBHioe 0,75. Ing pi3Hux Qpakuiii
HaQTONPOIYKTIB BOHO cTaHOBUTH 0,43, M0 CBIJYUTH MPO MOXKIUBICTH Hpolecy O010XIMIYHOTO
OKHCHEHHS, aJle¢ BOHO MPOXOJAWTh 3 MEHIIIOK IIBHIKICTIO, HIXK JIJIs1 POMHUCIIOBUX CTOKIB [4, ¢. 79 — 84;
7, c. 86 —90].

Marepiaan Ta Mmetoan. Meta Hamoi poOOTH — IOCHIKeHHS 0101IeHO3y OPTaHi3MiB aepoOHOTO
AKTUBHOT'O MYJTy, IKHii BUKOPHCTOBYETHCS JJIs1 010XIMIYHOTO OUHUILIEHHS.
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3aBmaHHs HaMoOi poOOTH — TPOBECTH TOPIBHSUIBHUN aHANi3 OpPraHi3MiB aepoOHOTO aKTHBHOTO
MyJy, SIKHi OyB BUKOPUCTAHWH U OYUILNEHHS CTIYHUX BOJI arpolpOMHCIOBOTO KOMIUIEKCY Ta JUIs
OYMIIIEHHS BYTJICBOJJHEBMICHUX CTIYHUX BOJI.

Meroanka TOCTIPKeHHS — TaHWH aHaji3 MPOBOIUIM MPSIMUM MiKPOCKOITYBaHHSM, SIKE JTIO3BOJISE
BU3HAYUTH MOP(OIOrito KITHH Ta IX KUIBKICHI CIIBBIIHOIIEHHS, Ta HA OCHOBI LIUX XapaKTEPUCTHUK
c(hopMyITtOBaTH BUCHOBKH PO CTaH aKTUBHOT'O MYIy Ta MOT0 3[aTHICTh 10 OKHCHEHHs 3a0pyaAHeHb [2].

MeTtooM TrpaHUYHUX pPO3BEACHb MPOO AKTUBHOTO MYIy IPOBOAMJIM BHCIBaHHS Ha TBEpIeE
nokuBHe cepenosuiie (MITA). Iaky6amist mpoBoamiack npu temmeparypi 37°C, mpotsarom 72 ro.
[Ticist 9oro po3rsAaTuCh KOJIOHIT, a 1aji MPOBOIWIA MiKPOCKOITYBaHHS.

JocnimkeHHs: KIITHH OakTepid MpOBOAMIOCH HA MIKPOCKOI Mapku «biomamy» mpu 30iIbIIeHH]
x900, a HaknpocTimux — npu 30iuTbmeHH] X90. 3rigHO 3 BU3HAYHUKOM bepru Bu3Havaiu, 10 SKAX pOJIiB
BIJIHOCATBhCS OakTepii [6].

Pe3yabTaTi Ta 00roBopeHHs. ByrieBoqHeBMICHI CTIYHI BOAM YTBOPIOIOTHCS Ha MIANPUEMCTBAX
arporpoMHKCIOBOTO KOMIUIEKCY 32 PAXyHOK MHUTTSI aBTOMOOUILHUX IIUCTEPH Ta MOTPAIISTHHS TEXHIYHUX
MacTUI 3 00J1aTHAHHS.

bynu mpoBeneHi nocnipKeHHsT N0 BU3HA4YeHHIO (pakiiiiHoro ckiaay Hadru. PezympraTté mac-
CIEKTPAJILHOTO aHali3y IMOKa3ajiu, M0 Ha(TOMPOIYKTH B CTIUHIA BOJI BiIIOBiNalOTh TacoBild abo
JeTKii MacsHii ppakiii HadTH.

JlocmipkeHHsT TPOBOIMIIMCH HA INTYYHUX CTIYHHX BOJAX, SIKI XapaKTEePHU3YBAJIUCS HACTYITHUMH
nokaszaukamu: bCK — 130 mrO2/mm3; XCK — 300 mrO2/mm3; 3aBucii pedoBunu — 125 mr/mms; pH 6,9;
HiTputy — 0,30 Mr/mM3; HiTpatn — 0,25 Mr/aM3, KOHIIEHTpatlis HaPTONPOAYKTiB — 80 MI/am3 (MiCTHIIHCS
B OJIHIM KaTeropii CTIYHUX BOJ| «BYIJIEBOIHEBMICHI CTIUHI BOIM»).

JlabopartopHi yctaHoBKHM mpaioBaiu npotsaroM 40 ni6. Ilix wac mpouecy oumieHHs yepes 24
roAvHU aepauii BigOupanaucs NpoOM AaKTHBHOTO MyJy O€3IOCepefHbO 3 AEPOTEHKY, SKUN IOTIM
Ii11aBaBCsl MIKPOCKOIYBaHHIO. MIKpOCKOITyBaHHSI MPOBOJMIOCE B IHCTUTYTI KOJOIAHOI XiMii Ta XiMii
Boju iM. A.B. [lymancekoro.

3 nmiTepaTypHHX JDKEped BiOMO, IO JIO CKJIaAy OpraHi3MiB aKTHBHOTO MYy y pa3i poOOTH
AePOTEHKIB y CTAaHJAPTHUX YMOBAX JUISl CTIYHUX BOJI arpoIPOMHCIIOBOTO KOMIUIEKCY BXO/STh HACTYIIHI:
OakTepii, HAUIPOCTIII, KOJOBEPTKH, YePBU, MIKPOBOJAOPOCTI TOIIO. B yMoBax crabimizallii akTHBHOTO
MYJTy 4aCTO PO3BHBAIOTHCSI HHXKY1 PAuKH, BOJISHI KJIIIIT.

Ha GiodinbTpax ckiaa opraHi3MiB pi3HOMAHITHIIIHMA: BOJIOPOCTi, HAWIIPOCTIIN, KOJOBEPTKH,
pakomnofiOHi, YepBH, JUYMHKH KOMax TOIIO. Y aKTHBHHX MYyJaX, III0 HOPMAJIbHO MPAIOIOTh MOXKHA
3ycTpiTh moHaa 60 pi3HUX BUAIB OpPraHi3MiB, aje y JesSKUX NpoOax KUIbKICTh BHJIB MOXE HE
nepesunryBata 10 — 15 [3, ¢. 314 — 350].

BopnsHi kil Ta pauku JOCATAIOTH 1HOMAI 3HAYHOTO PO3BUTKY y 0i0(iIbTpi; B a€pOTEHKY BOHH
3ycTpivaroTeest pigme. JKMBISYMCh HAHMNPOCTIIMMHU Ta BIAMEPSIO0 OIOMIIIBKOIO, Ii OpraHi3MH
CIPHSIOTH IMOBHIIIH MiHEpasi3ailii OpraHigHuX PEYOBHH.

HaiinommpeHini KOpPOTKI TpaM HEraTuBHI O€3CIOpOBI MaJWyKH, IO HAJIeXaTh JO POIY
Pseudomonas. TlocriiiHo mpUCYTHI y BCiX THUIAaX OYMCHUX CHOPYI HPEACTaBHUKH poxiB Bacterium,
Micrococcus, Sarcina, Bacillus Tomo.

Takok B OUMCHUX CIIOpY/IaxX MPUCYTHI HITpUQiKyr0Ui OakTepii Ta cipkodakTepii.

I'puOu Hanexath 10 aKTUBHUX MIHEpali3aTopiB, TOMY y IpPOIEcax OYHUILEHHS I'PHOH BiIIrparoTh
icrorHy posb. Ha oumcHMX crmopyaax —3ycTpidaroTCs B OCHOBHOMY rpubu  Fusarium,
Nematosporangium [3, ¢. 314 — 350; 5, ¢. 53 — 60].

VY GinbIIOCT] MPOO aKTUBHOTO MYJTy, BiiOpaHOro 3 1abOpaTOPHOI YCTaHOBKH OYyJI0 BHU3HAYCHO B
JIOCUThH BENHKIiN KimbkocTi Haumpocrtint (Protozoa). Jlo Hux HanmexaTh MIKPOCKOIIYHI OJHOKIITHHHI
OpraHi3Mu, €JIJMHA KJIITUHA SIKUX BUKOHY€ BCl )KUTTEBI (DYHKIIII.

Busnaueno nasBHICTh iH(Yy30pii Opercularia (puc. 1 a) — cte6iio mpo3ope, posranyxkene. Dopmu
KOJIOHIaJIbHI, TiJIO OBaJIbHE.

Cepen BIKOBUX B aKTMBHOMY MYyJl 3HaiiieHa HaWOUIbII po3BUHEHA rpyna Hypotricha —
OproXOBIMKOBHX, MpecTaBHUKOM € ASpPidisca, siki BUHOCIHBI 10 3MiHH YMOB CEPE/IOBHIIIA, X HASBHICTh
€ TMIO3UTHBHUM MMOKA3HUKOM JIJIsl OI[IHKH SIKOCTI aKTUBHOTO MYITY.
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Kpim Toro, Takox Oynu Bu3HaueHi mpeacTaBHUKH pKryTukonociiie Choanoflagellatea (puc. 1 6)
ta kojoBepTok (Rotatoria), siki sIBIsiFOTH CO00K OAraTOKIITUHHI OPraHi3MH, IO JOCATATh 2,5 MM B
JOBXXHHY. BOHU MaroTh CHIBHY MYCKYJaTypy, IX JIETKO BiIPi3HUTH BiJl HAMIIPOCTIMINX 38 CHIbHUMU
CKOPOUYECHHSMU T1JIa, BIIbBHUMH PyXaMH, HaBITh SIKIIO IX pO3MipH 1HOAL 3 PO3MipaMu HAUIIPOCTIIIHUX.
Yepsu (Vermes) akTuBHOro Myiy OyJu IpeJICTaBleHi JIMIIe HasABHICTIO IETUHKOHOTHX (pHC.1 6).

ol M

a 0 B
Puc.1. I'igpoOioHTH 2¢p00HOr0 AKTHBHOI0 MYJIy arpONPOMHCI0BOr0 KOMILJIEKCY:
a - in(y3opis Opercularia, 6 — mxryruxonocii Choanoflagellatea,
B - ManomeTtnnkoBi uepsu tuiy Oligochaeta (36inbienns x90)

B mpomeci 0i0J0TIYHOTO OYMINEHHS BYIVICBOAHEBMICHUX CTIYHHUX BOJl, AKTHBHHHA MY
XapaKTepu3yBaBCs 3HAYHOKO PI3HOMAaHITHICTIO HAaWIPOCTINIMX 332 BUJOBHUM CKJIQJIOM TPU HEBEIUKOMY
KUJIbKICHOMY IIepeBa)kaHH1 OHOTO 3 BHIIB. Bci mpucyTHI oprani3Mu Oyinu JOCUTh PyXOMi, B aKTUBHOMY
cta”i. My MIBUAKO OCiIaB y BUTJISAII BEJIMKUX BKKHUX IUIACTIBIIB, PH IILOMY BOJIAa HAJ MyJIoM Oyiia
npo3opa.

[ToomuHOKI eK3eMIUIIpU IpiOHMUX JOKTYTHKOBUX B MYJIl CBITYMIM PO HOPMAJbHE MPOXOIKEHHS
nporecy Oionoriunoro ouuiieHHs. JPKryTHKOBI Manu po3mipu Oau3bko 10 MKM, TOMy BOHU Oynu
BH3HAYEHI1 MIKPOCKOIYBaHHSM JIMILIE TIPY 3HAYHOMY 301mbInenHi (x400).

Tak sIK BYIJI€BOAHEBMICHI CTIYHI BOJM MICTATh HE JIOCTATHIO KUIBKICTh IOKMBHUX PEYOBUH
HEOOXITHUX UIi PO3BUTKY OpraHi3MiB aKTUBHOI'O MYyIy, TOMY B HbOMY OyJIM BH3HA4€HI Taki
NpPEeACTaBHUKH, K1 XapaKTepHIi IS TOJIOAYI0UOro MYy, i sIKi peICTaBlIeH] Ha puc. 2.

a 0 B

Puc.2. TinpobionTH a¢po0HOr0 aKTUBHOI0 MYJIy BYIJIEBOJHEBMiCHHX CTOKIB:
a - in(y3opis Chilodonella, 6 — mxryruxosi poay Bodo, B -ame6a Amoebaradiosa
(361mpmenHs x90)
lononyrounii aKTUBHUI My XapaKTEpPH3YEThCS HAWMPOCTIIMME APiOHUX PO3MIpiB, OpTraHi3MH
Oynu mpo3opumMH, 0e3 Bakyosei. 300T7el 1 IIacTIBIIl MyIIy TeX OyiH Mpo30pi, BoJa HaJ MYJIOM Maja
HEBEJIHMKY KaJlaMyTh, SIKa He ocifaa.
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Taxo aKTUBHUI MyJI, SIKHIl BUKOPUCTOBYBABCS IIPH OYHUILEHHI BYTJICBOJHEBMICHUX CTIYHUX BOJ,
MOJKHA XapaKTepu3yBaTH SIK NepeBaHTaxeHuid. Crocrepirajach mMaja sIKICHA Pi3HOMAHITHICTh BHIIB,
3HayHa KUIBKICTh Oe30apBHUX JKTYTUKOBUX, NpiOHHX ame® Ta i1H(y30piid, Oyau BUSBIEHI TaKOX
HutvacTi 6akrepii Sphaerotilus.

byno mpoBeneHo TakoXX [OCHIIKEHHS OpraHi3MiB MyJly B YyMOBax HeECTadi KHCHIO B
naboparopHoMy aepoTeHKy. bynu BusHaueHi iH]y30pii, KOJOBEpTKH, SKi Oylu HEPYXOMHUMH,
3aCTUTJIMMHU Y BUTATHYTOMY CTaHi, JesKi 3 HUX BigMmepiuMmu. 3 iHQy30pil mepeBakanu Paramecium
caudatum, siki BUTpHBaJIi B JaHUX YMOBaX Ta IUIABAJIM y MYJIi, SKHI TI0YaB 3arHUBATH.

BucHoBku

B pesynprari TpoOBEACHOTO JOCITIPKEHHS CKJIALY TiApOOiOHTIB aKTUBHOTO MYy, SKUH
BUKOPUCTOBYBAaBCS [UIS OYMIICHHS CTIYHHUX BOJA  arpolpOMHCIOBOTO KOMIUIEKCY Ta  JUIS
BYTIJICBOJJHEBMICHUX CTIYHHMX BOJI, MOYKHA 3pOOUTH TaKi BUCHOBKHU:

- B 000x BuUmaakax NMpUCYTHICTh BHINEC HA3BaHUX T1IPOOIOHTIB CBiIumiIa Mpo e(heKTUBHY POOOTY
OUYMCHUX CHOPY/I;

- Ilpu ouwmmieHHI BYIJIEBOAHEBMICHMX CTIYHHUX BOJAX IMPOIEC IMPOXOIUB IOBUIBHIIIE, IO
MOSICHIOETBCS CyOCTPaTOM, SIKH ITiJIaBaBCsl OKUCHEHHIO, CKJIAJ TiIPOOIOHTIB IPH IIbOMY Pi3HHUBCS;

- biorieH03 aKTUBHOTO MYy, IPH OKUCHEHHI BYIJIEBOJHEBMICHUX CTIYHUX BOJ XapaKTepU3yBaBCs
B OCHOBHOMY HAsIBHICTIO J€KIJIbKOX BHIIB OakTepidf, MPHUCYTHICTIO ILIETHHKOHOI'MX 4YEpBiB, IO
MOSICHIOETbCS MEHIIIOK0 KUIBKICTIO Ta SKICTIO TMOXKMBHUX PEYOBHH Y CTOKax, sIKi HEOOXimHI aJist
HOPMAJIbHOI )KUTTEIISUIBHOCTI OpPraHi3MiB aKTUBHOTO MYILy.

VYV pesynbraTi NpOBENEHUX MAOCHIIKEHb MOXXHAa 3pOOMTH BUCHOBOK, IO Ui OKHCHEHHS
BYTJICBOJTHEBMICHUX CTIYHUX BOJI HE MOTPiOHA MPHUCYTHICTh YCIX MOKJIMBHUX MPEIACTABHUKIB aepOOHOTO
AKTUBHOTO MYITy, OCKUIBKH JI0 JaHOTO BUAY 3a0pyAHEHHS MOXXYTh IMPUCTOCYBATHUCS JIHIIE crennidHi
Oprafi3mMu, sKi OyIyThb OKHCHIOBAaTH HA(TONPOAYKTH, ajie I MpoIeC BiAOYBA€ThCS 3 MEHIIOHO
MIBUJIKICTIO, HIXK TIPY OYHIIICHHI 3a0py/HEHb CTOKIB arporpoOMHUCIOBOTO KOMILIEKCY.

Y monmanpumioMy IJIAHYIOTBCS HPOBECTH JOCHIDKEHHS MO BIUIUBY IIEPOKCHUIOM BOJHIO,
tepmoiizoMm mnpu Temneparypi 90 °C Ha opraHi3MM akTUBHOIO MYyJIy Ta WOro BHCYLIYBaHHS, 3
BUKOPHUCTAHHSM B SIKOCTI MaJIMBA.
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