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IMocranoBka mpo6Jemu. [1ix yac BUKOPUCTAHHS BYTIIHHUX (DUIBTPIB JUIsl OUUIICHHS Ta JOOYHUIICHHS BOJIU Ha
MOBEPXHI BYTULISL YTBOPIOETHCS OIOTUTIBKA, IO CKIAJTAETHCS 3 YACTHHOK 3a0pynHEHb, MIKpOOHWUX KIITHH 1
MIPOIYKTIB IXHHOTO MeTaboumi3my. I3 vacom BuHUKaE TOTpeda B IpOMUBaHHI GibTPiB, MO0 BUAATUTH OiOTUTIBKY IS
iXHBOTO BifHOBJIECHHS. BuBUeHHS MOP]OIOro-KynbTypaibHuX 1 (i3ionoro-0i0XiMiYHUX BIACTHBOCTEH OakTepil, Mo
YTBOPIOIOTH IUTIBKY, € HEOOX1THUM JUIs pO3pOOJICHHS pallioHaJIbHUX METOIB caHalil QijabTpiB.

AHaJi3 monepenHix mocaimkens. OcoOMUBICTIO OaraThox OaKTepidl € IXHS 3AATHICTD 0 aAre3ii, 3aBAsIKH Y4OMY
B MPHUPOJHHUX 1 MITYYHO CTBOPEHUX YMOBaX BOHHU MPHUKPIILTIOIOTHCS 10 MOBEPXOHb 1 PO3MHOXKYIOTHCS Ha HHX,
yTBOpIOtouM GiommiBku [1, 2]. YV GiomiiBkax KIiTHHHU 3aHYpEeHi B 610MOTiMEpHUI MATPHKC, SIKUil BOHH MPOIYKYIOTh
[3, 4]. bakrepii, inTerpoBani B Gi0IUIIBKY, CTIMKIII 10 HErAaTUBHMX BIUIMBIB i MarOTh BHIIY 0i0XiMiuHYy aKTHBHICTH
MOPIBHAHO 3 IUIAHKTOHHUMM, TOOTO 3aBMCIIMMH Yy BOJi, KiiTuHamu [5, 6]. KirouoBoro Homiero € aaresis KIITHHH 10
TIOBEPXHi, 3aHypeHOi y BomHe cepemoBuine. Hamami OakTtepii CHHTE3yIOTh MATPHKC, IO CTa€ TOJOBHUM
CTPYKTYpHUM KoMIoHeHTOM OiomriBku (85 %). bamsbko 15 % mnpumamae Ha OakrepianbHi Kimitaad [7].
BiomosiMepHuii MaTpHKC CKJIaJa€Tbesi mepeBaxkHo 3 eksomoiicaxapuiiB (EIIC). OxpiM HHMX, BiH MiCTHTh
Jinornomicaxapuad, OiMK{, HYKJIETHOBI KHCIOTH, MiHEpalbHI PEYOBHMHU. MaTpHWKC BiJirpae CTPYKTypHY W
NPOTEKTOpHY podii. bakrepianbHi KIITUHKM B OIOIUIBII CTIMKILI O BIUIMBY OIOLMIIB Ta IHIIMX HECHPUSTIMBHUX
YUHHUKIB. 3aBISKHA [OMY OIOIUTIBKH € JYX€ CTIKUMH II0 CTPECOBHX (haKTOPIB, a BHIANCHHS X 3 OYyIb-IKHX
MOBEPXOHB € CKJIQJIHUM 3aBJIaHHSIM.

JIt IpOMMCIIOBOTO OYMIIEHHS Ta JOOYMIIEHHS BOAM Ha OpOBapHOMY BHPOOHHMITBI BHKOPHCTOBYIOTH
copOuiitHi (inbTpu Ha OCHOBI akTHBOBaHOrO BYriwiss (AB). Ha ixHpoMy 3aBaHTa)KCHHI MiJ Yac BHUKOPHCTAHHS
YTBOPIOETbCSI OIOIUTIBKA, sIKa MEPIOAMYHO 3IyILyeThCs [8], 10 NPHU3BOAMTH JO BTOPHHHOTO 3a0pYyAHCHHS
OYHMIIyBaHO! BOJW. 3a3BWYail Ha MiANMPHUEMCTBAX 3aCTOCOBYIOTH TEPMIiUHYy CaHAIlil0, TOOTO MPOMHBAHHS (HITBTPIB
Bomoro 3a temneparypu 95 C mporsrom 2,5 rog. Ilpote Bxke uepe3 Tpu 00K Ha MOBEPXHI BYTIIBHUX TPaHYJ
nmounHae QpopmyBaTucs OGiommiBka [9]. 3po3ymino, mo s po3pobieHHs e€(PEKTHBHUX METOIIB BiIHOBIEHHS
eKCIUTyaTalliiHUX XapaKTepUCTUK BYTUIBHUX (IIBTPIB BapTO JOCTIIUTH BJIACTHBOCTI 1 ckiax Oaktepid, 1o
YTBOPIOIOTH OiOTUTIBKY.

MeTtow ctaTti OyJn0 BHAIICHHS THIIOBUX KyJIbTyp OakTepiid i3 OiOTUIIBKH, YTBOpEHOI HAa 3aBaHTaKEHHI
BYTUIBHUX (IIBTPIB I JTOOYMIICHHS BOJOMPOBIAHOI BOAM Ha OpOBapHOMY BHPOOHHWITBI, 1 BHBUYCHHS IX
MOpQOIIOro-KyIbTypajJbHUX Ta (i3i010r0-010XIMIYHUX BJIACTHBOCTEH Al po3poOieHHS e(QEeKTUBHUX METOIIB
60poTHOM 3 HUMH TiJ Yac caHauii GiIbTPIB.

BukJiiaa ocHoBHOro Marepiany. bakrepii Buainsutn 3 6iomtiBky, yTBopeHoi Ha rpanyinax AB mapok Silcarbon
K-835i Filtrasorb 400pinibpanux i3 noBepxHi pinbrpa #t Ha raubunax 0,51 1 M. Ha AB Haaxoauna mpormyiieHa
Kpi3b Timanuid GiIbTp BoJAa 3 MiCHKOTO BOJOTOHY 31 BMICTOM aKTHBHOTO 3aJIMIITKOBOTO XJIOPY 0,2...0,4Mr/z[M3, sKa
BiJIMOBi1ajla HOPMATHBHUM BHMOTAM IO MUTHOI BOAM. YHCTI KYJbTYpU BUIUISIIA METOJOM BHCHAXYIOUOTO TIOCIBY
Ha M sco-nenToHHuii arap (MIIA) y wamxkax Ilerpi. ITim yac BuBUeHHS MOP(}OIOro-KyJIbTYPaJIbHUX O3HAK
onucyBainu Gopmy i po3mip (aiameTp) KOJIOHIM, XapakTep MOBEPXHI 1 Kparo, mpodiib, KOJIip, CTYHiHb IPO30POCTi i
OIKMCKy, CTPYKTYpy 1 KoHcucrenmito [10]. 3mathicTs yTBOprOBaTH IUIBKY (HETiKyJly) Ha IOBEPXHI PIIKOro
JKMBHJIGHOTO CEPEJOBMINA BU3HAYAIM IJIXOM IIOCIBY i30JMTiB Ha M’ sco-menToHHui Oyneion (MIIB) [13].
DapOyBanHs 3a ['pamoM 37iHCHIOBAIN 3arajJbHONpUAHATHMH MeTtofgamu [12, 13]. Copu B KIITHHAX BHSBISIIA 32
Mmetoaukoro [12]. dizionoro-6ioxiMivuHi 0COGIUBOCTI MIKPOOPraHi3MiB BU3HAYAIN 32 TAKUMH O3HAKAMH: OKUCHECHHSI
i (epMeHTYBaHHS TJIOKO3W; PO3PIIKCHHS JKCJIATHHA; 3[aTHICTH IO YTBOPCHHS CIPKOBOJHIO, 1HIONY, aMiaky;
HAsSBHICTH KaTala3Hoi, OKCHAA3HOI, HITpaTpeayKTa3HO1 akTHBHOCTI; pyxiuBicts [10, 13].

Bigomo, 110 icHye Kopemsiis Mix MopdoJoriero KojoHii i 3matHicTio cunTesyBat EIIC [12]. Knitunu, mo
yrBoporoTh EIIC, Ha TBepauX KHUBHIBHHX CEPEIOBHINAX POCTYTh Y BUIJINI 3MOPUIKYBATHX, IIOPCTKUX,
CKJIQJIYacTUX KOJIOHiH. bakTepii, He3MaTHI 10 CHHTE3y €K30ToJjicaxapuay, yTBOPIOIOTh TIIaJeHbKI IIacKi KOJIOHIT
[7]. Takum unHOM, Hamu 3 po6 AB, BigiOpaHuX Ha pi3HUX rIMOUHAX (QiIbTPa, OYJIM BUILIEH] TPH YUCTI KYJIbTYPH
OakTepii, sAKi KiTBKICHO TepeBakaid B OIOIUTIBIN 1 BiAMOBIJANIM XapaKTEPUCTHKAM, NMPUTAMAHHUM OaKTepisMm,
3JATHUM JI0 YTBOPEHHs OiomtiBok. OmepikaHi i3051atH Oyim nosHadeni 1, 21 3 (rada. 1).



Tadauusa 1 —Mopdosoro-kyabTypaiabHi BIacTHBOCTI 6aKkTepiil, BUaiIeHuX i3 Tina ByrinibHoro ¢iibTpa

. Howmep i3omsTy
BnacruocTi
1 2 3
dopma KoJIOHIT Kpyriia HENpaBUIbHA HETpPaBUIbHA
Jiametp KOJIOHIT, MM 1...2 3.4 8...12
IToBepxHst KOJIOHIT 3MOPIIKYyBaTa 3MOPIIKYyBaTa IIOPCTKA, 3MOPIIKYBaTa
[Ipodins kosoHil Oyrpuctui Oyrpuctui OyrpucTui
Biuck, npo3opicth MaTOBa MaTOBa MaToBa
Koutip xosnoHii 6e30apBHa Oina 0e30apBHa
o N . XBUJISICTHH, TaJeHBEKNH,
Kpaii konownii XBHJISICTHIA XBHJISICTHIA M
OIMCKyUHi
CTpyKTypa KOJIOHIT npiOHO3EepHUCTA npiOHO3EepHUCTA HEOJHOpiAHA,
TPYKIYP P P P P JipiOHO3EePHHCTA
. . . . M’ sIKa, CIM3yBaTa, MaTepiai
. LIiIbHA, MATepia BAXKKO | MIUIbHA, MaTepiall BAXKKO .
KoncucreHIist KonoHii . . JICTKO 3HIMAEThCS
3HIMAETHCS 3 CEPEIOBUILA | 3HIMAETHCS 3 CEPEIOBHIIA
3 CepeIOBHIIA

Tpumimxa: cepedosuwe kynomusysanmus — MITA, mpusanicmo — 48200, memnepamypa — 37°C.

Komonii mocmipkyBaHUX 130J4TIB Malld 3MOPIIKYBaTy a00 3MOPIIKYBAaTO-IIOPCTKY MOBEPXHIO, IO €
MpUTAaMaHHAM caMe OaKTepisM, sSKi aKTHBHO YTBOPIOIOTH OiommiBky [12]. Illtam 1 Gyno BHOineHO 3 MOBEpXHi
¢binprpa, mram 2 —i3 raubuan 0,5 M, mrram 3 —i3 rmmbuan 1 M (prc. 1). [ltam 3 BigpisusBes Bix mrramis 11 2
OLTBPIIMM PO3MIPOM KOJIOHIH Ta M SKOIO CIIM3yBAaTOIO. KOHCHCTEHIIIE€IO, ITOB’A3aHOIO, BIPOTiAHO, 3 TOCHICHHM
cunarezom EIIC.

2

Puc. 1 —Oco0/1uBoCTi 3pocTaHHSA HA M’ SICO-TIENITOHHOMY arapi 6akTepiii, BuIineHux i3 Tina ByriibHoro ¢iisTpa
3pocraroun Ha pimkoMy xuBHIBHOMY cepenosuiiti (MIIB) mpotsirom 24...48rox, yci Tpu mTaMu yTBOPIOBAIH
Ha MeXi mominy (a3 <«piAWHAa—IOBITPS» IIUIbHY 3MOPLIKYBATY IUTBKY (memikymy) (puc. 2), mIo TakoX MOe
CBIYHUTH PO iX 3JaTHICTh yTBOPIOBATH GIOMIIIBKY Ha TBEpAUX NOBEepxHsx [7, 12].

1 2

w

Puc. 2 —Oco6amuBoCTi 3pocTaHHs Ha M’ SICO-MIENTOHHOMY 0YJbiioHi 6aKkTepiii,
BU/IiIEHHUX i3 Tijla ByrinbHoro ¢pinsrpa

Mikpockorist Ma3kiB, nogapOoBaHux 3a ['paMoM, CBIIYNTB, IO BCi KIITHHUA MAalOTh HaJIMYKOBUAHY GOpMy 1 €
IPaMIIO3UTUBHUMH. YCi BOHH yTBOPIOIOTH €HIOCHOpPH, PO3TAIIOBaHI LEHTPAIBHO, Ta MAalOTh OJHAKOBI (izionoro-
GioxiMiuHi BracTuBOCTI (TabI. 2).

Tabaunsa 2 —®iziosoro-6ioximiuni B1acTuBocTi 6aKTepiii, BUAieHNX 3 TiJIa ByrinbHoOro ¢piapTpa

Howmep i30Ty

Bmactusocti 1 > 3

OkucHeHHs/(pepMEHTAITIS TIIFOKO3H +/— +/— +/—




I'inpomi3 xenaTnay + + +

YTBOpEHHS CIPKOBOJTHIO — — _

YTBOpEHHS aMiaKy —

YTBOpeHHS iHA0ITY - — —

HitpaTtpeaykra3Ha akTHBHICTh

KaranazHa akTHBHICTh + + +
OxcuIasHa akTUBHICTD + + +
PyximBicTs + + T

VYci Tpu 1305151TH, BULUIEH] 3 O10IUTIBKH, € aepo0aMH, yTBOPIOIOTH CIIOPH 1 32 CBOIMU MOP(OIIOro-KyJIbTypaib—
HUMH #  (izionoro-0ioxXiMiYHMMHU BJIaCTHBOCTAMM MOXYTh OyTd BigHeceni mo poay Bacillus [14]. Vci
CIIOPOYTBOPIOIOYi  OakTepii € CTIHKMMH 1O MigBUINCHOI TEeMIIepaTypw, TOMY caMe€ BOHH BYJKHUBAIOTH ITiCIIS
TEMITEpPATypHOI caHallii QiILTPIiB 1 MBUAKO BiTHOBIIOIOTH O10TUTIBKY Ha MTOBEpXHi rpaHyn AB.

BucnoBku. I3 OGiommiBku, yTBOpeHOI Ha TpaHyJiaXx aKTHBOBAHOTO BYTULII copOmiiHOTO (QimbTpa mis
JOOYHIIECHHS BOAM OpOBApHOTO BHPOOHMITBA, BHIINCHI THIOBI GakTepiadbHi IITAMH. IX imeHTH(IKOBAHO K
npejacTaBHUKiB poxy Bacillus, crifikux no migsumienoi temmeparypu. lLle € migcraBoro IS BiIMOBH Bif
TeMIIepaTypHOi caHalii ByriIbHUX COPOIIMHUX QUIbTPIB IS TOOUHUILEHHS BOAN OpOBapHOTO BUPOOHUIITBA.

IlepcnexkTuBH moganbIIUX JocCTiKeHb. [lependadaeTbcss poO3pOOJEHHS NPHHIMIIOBO IHIIMX METOJIB
BUJIQJICHHS O1OTIIIBKY 3 TIOBEPXHI BYT1JIbHOTO 3aBaHTa)KCHHSI BAPOOHNYNX (QLIBTPIB.
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THE CHARACTERISTICS OF BACTERIA ISOLATED FROM CARBO N FILTER
OF WATER TREATMENT SYSTEM AT THE BREWERY

When using the sorption coal filters for treatmemtd advanced water treatment, a biofilm — aggregate
contamination particles, microbial cells and theogucts of their metabolism — is formed on the coaface. The
named particles are attached to each other ando=eel in a matrix of their extracellular polymerignshesized
compounds. Such community of microorganism hashheged phenotype which is occurred in other patamef
growth, a reproduction speed and an expressionpetific genes. A uniform genetic system is estadddisn a
biofilm in the form of plasmids which define soci@havior of microorganisms. The coordinated attivof
microbes’ community makes biofilms to be low-vidb&r to disinfectants and factors of macro-organism



protection, and the removal of the film from anyfate becomes a challenging task. Therefore oweg tthere is a
need in filters flushing for the biofilms removalarder to restore the filter effectiveness angtevent secondary
contamination of purifying water as it can be damges to human health. The study of morphologiceraltand
physiological-biochemical properties of bacteriarfing a film is necessary for the development dforel
methods of filters cleaning and the improvemenhefyuality of treated water.

The paper studies biological features of biofilmsetive carbon filters used in industrial procesater treatment
systems of an enterprise producing special drifike three most common bacterial cultures, whichgayg a key
role in the biofilms formation in the carbon filtém advanced water treatment for beer productioayé been
isolated and characterized from swabs from thevattid carbon. All three selected bacterial cultuzes identified
as members of the genus Bacillibe obtained data are the basis for the developmiemore effective methods for
a biofilm removal from the activated carbon surfamiethe industrial filters for the brewing industrand/or
combination temperature sanitation with other tealogies.

The present paper studies biological features ofilois at active carbon filters of water treatmesystems for
process water at the enterprise of special driflkeree most common bacterial cultures, which caly plaritical
role in the formation of biofilms in the carbontdit at water purification used for beer productiomere isolated
from swabs from the activated carbon and charazéati The obtained data are the basis for the dpwedmt of
more effective methods for the removal of biofilomf the surface of the activated carbon filterstte brewing
industry, and/or combination of temperature samitatwith other techniques.

Keywords: activated carbon, bacteria, biofilm.
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