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BUJIAJEHHS BPOMITY 'EKCAJEINWJIIPAJIUHIIO I3 BOJHUX
PO3YHMHIB BAKTEPISIMH POJTY PSEUDOMONAS 3A IX B3AEMO/III 3
TJIMHUCTUM MIHEPAJIOM TA XITO3AHOM

Mema. Yoockonanenus cnocody uoaneHHs HAUNOWUPeHiuo20 npeocmagHuKd KamioHHUX
nogepxnego-akmusnux — pevosur  (KIIAP) -  6ionociuno " scopcmkozo”  6pomioy
eexcadeyunnipuouniio (BIJIII) 3 600HUX pO3UUMIE HAPMOOKUCHIOBANLHUMY OAKMeEPIAMU
pooy Pseudomonas: ix 63aemodii 3 npupoonumu copbenmamu (enunucmum MiHepaiom ma
ximosanom). Memoou. Henamozenni 6axmepii P. fluorescens ONU328, P. maltophilia
ONU329, P. cepacia ONU32Fnsmusysanu 6 nosxcueHomy cepedosuwi M-9 3 dodasannsim
0,5% nenmony npu pH 7,2-7,4.ITicis copbyii 3anuwrosuii emicm KIIAP y poszuunax
BUSHAYANY ~ KOAOpUMEMPUYHUM MemoOom. Pesynemamu. Ypesyiomami — nposedenux
Oocnidcens scmanosieno, wo sukopucmanns baxmepii P. cepacia ONU327, P. fluorescens
ONU328i P. maltophilia ONU32%a ix 63aemodii 3 npupodnumu copbenmamu (2nuHucmum
Mmineparom ma ximosanom 1:1 no maci) 0oseonsie y neiimpanbHomy cepedosuuyi nioguuumu
cmyniny eudanennss BI/IT i3 6o0nux pozuunie 0o 98,0-99,5%mpu euxioniti konyenmpayii
KIIAP 100me2ln ma ckopomumu onmumansHuil 4ac Konmaxkmyeauns 3 copbenmamu 3 60 xe

3a siocymnocmi mikpoopeanizmie 0o 20x6 3a ix npucymmnocmi. OOHUM 2pamom 3Miuano2o
copbenmy i3 posuuny eudansemuvcs 00 24,9me KIIAP. Bucnosok. Buxopucmanus 6ionoziuno
MoOugikosanux npupoonux copbenmis 3abesneuye enuboxe ouuwenns 60ou 6id KIIAP,
30Kpema 6i0 coaell ankinnipuduniio, cmadito copoyii KIIAP pexomendosano exnouamu 8
KOMNAEKCHY eKON02IuHO be3neuny 6i0mexHon02iio 600004 UEHHS.

Knwuoei crnoea: 6pomio eexcadeyurnipudutiro, 6UOAIeHHs, 600HI pO3uuHU, bakmepii
pooy Pseudomonasunucmuiivinepan, Ximo3an.

BpoMin TexcanenuImipHInHII0 € THIIOBHM MPEICTABHUKOM KAaTiOHHUX ITOBEPXHEBO-
aktuBHUX peuoBuH (KITAP), sKi BHKOPHUCTOBYIOTHCSA Yy IPOMHCIOBOCTI SK 3MOYYBaHi,
JICTIEPraTOpH, €MYJIbraTopH 1 SIK aHTUCTaTUYHUHN 3aci® NMpH NPSIiHHI IITYYHOTO LIOBKY, a
TaKOX MPU BHPOOHUITBI IIACTMAC, KOCMETHUYHUX 1 CHHTCTHYHHX MHIOYHMX 3ac00iB, Y
XIMIYHOMY aHai3i, y Ipoueci eMyabCiiHOT mojimMepu3anii, y TeKCTHIbHIN, HagTO100yBHIMH,
HadromepepoOHii IPOMHUCIOBOCTSIX Ta iHIIKX ramny3sx [1].

I3 nanux mitepatypu [7] Bizomo, mo Bmict KITAP y cTiuHEX BOJax 3ajeXHO Bil BUAY
BUPOOHHUITBA KOJIMBAETHCS B MIMPOKUX MEXax. Tak, TUIbKM BMICT i0HOT€HHHUX

© T.B. I'ynzenko, O.B. Bomtosau, T.O. Bensiea, O.I'. T'opiikosa, I.B. ITy3upsoBa, B.O. IBanurst, 2014

72 — [SSN 2076—-0558. MikpobGioaozin { Giomesnoaozis, 2014. N |. C. 72-78




BHAANEHIA GPOMELY TEKCAAELIITHPHIWHIO [3 BOJHHUX POSUHMHIB BAKTEPIAMH POJLY ...

11IArPF y CIOKdX ACAKHUX TCKCIHUIIbHUX (PAOPUK 3HAXOANTHCH Yy MCXKAX O-OU Ml17Jl, KPYLUHUX

MexaHizoBanux mpaineds - 200 wmr/n.  Bpomim  rekcagenmnmipuamuio  (BIIIT)
([CiH3sN"CsHs]Br) BusiBise y HOpiBHAHHI 3 MEPBHHHMMM, BTOPHHHHMH i TPETHHHHMH
anKkiaMiHaMu OUThII OCHOBHI BJIACTHBOCTI, B JOCHUThH IMHPOKOMY Jiara3oHi 3HadeHb PH
CepeNOBHIIa 3HAXOAUTEC B 10HHIN popmi [12].

[Iupoke Bukopuctanus [IAP HeMuHy4Ye MPU3BOIUTD O 3a0pYAHEHHS HUMH BiIKPHTHX
BOJIOIM 1 CTaBUTh Ha MOPSAOK JEHHUU MUTAHHS BHOOPY €(PEeKTHBHOTO METOMY OUHIICHHS
TEXHOJIOTIYHUX BOJHUX PO3YHMHIB 1 CTIYHMX BOJ IE€pPEpaxOBaHHUX BHIINE BUPOOHUNTB i
MPOMHUCIIOBHX ITiATPUEMCTB.

Ha croroani nocuts epextuBHUME Metonamu BunaneHHs KITAP i3 BogHux po3uuHiB
BBAXAKOTHCSA METOAM OCaDKyBaIbHOI QuoTamii, ¢uotoduokymsmii, ¢ruorocopObuii, 1o
3a0e3neuyloTh Yy KHCIOMY 1 JIy>)KHOMY cepenoBumiax 85% crymine iX BHJalieHHS HpH
BuxigHiit konnenrpanii C < 100mr/n [2, 8].

OpnHak s 3niicHeHHs daoTariiiHoro BugaieHHs katioHHux [TAP i3 BiampanboBanux
BOJHUX PO3YUHIB HEOOXiHO IOAATKOBO OCHAINIYyBaTH IiINPUEMCTBA (IOTAIliHHUMHU
MeXaHIYHUMH 30MpadyaMy TiHM a00 BBOJWTH II€BHI HE MEHII TOKCHYHI peareHTH s
iIBUIIEHHS CTYIEHS X BHIAJCHHS i CYTTEBOIO 3MEHIICHHS 00 €My yTBOPEHOTO MiHHOTO
npoaykry [11].

I3 ycix cnenianbHUX METOJIIB OUMINECHHS BOIU Bix kaTioHHUX [TAP copOmiitHuit MmeTox €
HAWOPOCTINIMM, MEHIIEC BAPTICHUM WPH BUKOPUCTAHHI MPUPOJHUX JETKOJOCTYITHHX,
JICLICBUX 1 EKOJIOT1YHO Oe3neyHnX COpOeHTIB (AKTUBOBAHE BYTLILIs, LEOJIT, [IMHA, XiTO3aH),
OPOCTHM Y 3/iiCHEeHHI Ta, HalironoBHille, eHeproxe3anexuum [10, 13].

[MigBumuTy eeKTUBHICTE COPOIiT MOKIMBO HUIAXOM XiMIYHOT MOIudiKamii MOBEPXHi
copOeHTIB 200 010JIOTIYHHMM LUIIXOM 33 PaXyHOK BUKOPUCTaHHS OakTepiil 3a IX KOHTaKTHOT
B3a€MOJIiT 3 YaCTKaMH NMPUPOJHUX COPOCHTIB.

Meroto manoi po6otm OyJ0 BHBYEHHS BHIAJICHHS OpOMITy TeKCaaeHUIIipUANHIIO 3
BOJIHUX PO34MHIB OakrepismMu poay Pseudomonasa ix B3aeMojii 3 MIMHUCTHM MiHEPAIOM
Ta XiTO3aHOM.

Marepianu i MeToan

VY po6oTi BUKOpPHCTAaHO HENATOTeHH] TamMu O0akTepiit poxy PseudomonasP. cepacia
ONU327, P. fluorescensONU328, P. maltophilia ONU329, 1m0 36epiratotbcsi B KOJIEKIiT
kadenpu MmikpoOionorii, Bipycoinorii Ta OiorexHosorii OnechbKOro HaI[iOHAIBHOTO
yHiBepcurety imeHi [.I. Meunukosa.

HItamu/! fluorescensONU328 i P. maltophilia ONU329 BunydeHo 3 MOPCHKOTO
cepenouina, P. cepacia ONU327 - 3 3abpyaneHoro Hadrompomykramu rpynty. Ll
KyIbTypu OakTepiii € mecTpykTopamMu OiOpE3MCTEHTHHX OpTaHiuyHHMX cHonyK (OpraHiuHHX
OapBHUKIB, ByriieBoaHiB HadTu Ta iHm.) [3].

BakTepii BupoIyBaid Ha PiAKOMY MiHepanbHOMY cepenoBuiii M-9 3 nogaBauusm 0,5%
nenrony (pH 7,2-7,4)npu 28 °C Bupomosxk 48 roa. YV ekcrepuMeHTaX BHKOPHCTOBYBAIU
JICMEBUA Ta JIETKOAOCTYIMHUNW B YKpaiHi TIMHUCTHH MiHEpand TPymd MOHTMOPHIIOHITY
(6enronitoy rmmuy TY VYV 320.00136751.032-99) xiros3aH, o0 MalOTh IIiIBHIICHY
10HOOOMIiHHY Ta cOpOIilHY 31aTHICTh Mmoo [TAP.
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KonrakTtHy B3aemomiro OakTepiii 3 yacTKaMM TJIMHHCTHX MiHepaniB i xitozanom (1:1 mo
Maci) saificHroBaam npu temneparypi 28 C. Ius mporo 2,0 T' TNIMHHCTOrO MiHEpay
smimysanmu 3 2,0 r© XxirosaHy, 3anuBaau copbentu cycnensiero (100 mu) Gakrepiily
xonnentpanii 1 x10°mx/mu. Ilicns nepemimysanns (50 06/xB) cycmemsii Gakrepiii 3
TJIMHUCTUM MiHEpaIoM i XiTO3aHOM BIPoAoBX 60 XB CyMill 3aiumiany B CTaTUYHOMY CTaHi
Ha 60 xB U1 opMyBaHHS ocajy, OTIM HaJ0CAAOBY PiAUHY 3MUBaIU. [HOKYJIbOBaHI Oocaau
Ha 7aBi mobu 3anmmBanu 8,5% Boguum posunHoM NaCl npu Temmneparypi 28°Ci B
MO0JaJBLIIOMY BUKOPHUCTOBYBAIH y BOJIOTOMY BHUIJISI.

B naniit poOoTi mpoBeneHO MOCTIKEHHS 3 BHUIAJICHHsS i3 BOAHHX po3uuHiB KITAP
opominy rexcanenmnmipuauniro (BIII) i3 BuxigHoro kouuenrpamiero 100 mr/a. MoaensHi
po3unHHM roTyBajiu nuisixoM posumbenHs O,1r (BUAII) y 1 a1 aucTuiabOBaHOI BOAM 3a
temmeparypu 45 C.

Bunmanenns BI'AIl i3 BomHuX po34uMHIB 3milicHioBaau 3a temmeparypu 20 C, y
HeitrpansHoMy cepenosuini (PH 7,0), ske BcranosmoBanu 3a pornomororw 0,1 H po3uuHiB
HC1 i NaOH.V ckusai xomou emuictio 250 ma BHocuau o 100 M1 BOZHOTO pO3YHMHY
karionnoi ITAP (3 kounenrpamiero 100 mr/n, mo € B [Ba pa3W MEHIIOK 33 KPUTHUHY
KOHLeHTpalito Minenoyrsopenns [1, 2]), nogasanu 0,4 r Bosororo copOoeHTy (MIHHHCTOTO
MiHepandy Ta XiTo3aHy) 3 OakTepisiMH, LIITbHO 3aKPUBAIH T'YMOBHM KOPKOM i CTPYLIyBalH
npotsirom 20-60xa.

Jns nopiBHsHHSA y KoHTponbHi npobu 3 BIAIl momaBamu 0,4 r copbentry (0,2 r
rauHUCTOrO MiHepaiy i 0,21 xiTo3aHy), He iIHOKYIbOBaHOTO OaKTEPisAMH.

Jlns mocsarHeHHs copOmiifHOI piBHOBArW JaBaiu MpoOaM BiACTOSATHCS. BukopucTaHmii
copOeHT BiAdinbTpoBYBamu depe3 GiAbTPYBAIbHHUIA Tamip i B GimsTpaTi BU3HAYAIN
3QIMIIKOBY piBHOBaXxHy KoHIeHTpamnito KIIAP kojmopuMeTrpudHO B TPHUCYTHOCTI
METHIOPAHKY 33 CTAHIAPTHOIO METOAUKOO [1].

Crymias Buganeras bI'JITT 3 Bogu po3paxoByBaiH 3a piBHIHHSIM:

a = [(Cq- C)/Cq] X100%, ne C, i C - BuXiJHa i 3aIHIIKOBA PIBHOBA)XKHA KOHLEHTPALl
karionnoi [TAP y Boxi, BianosizaHo.

JlocToBIpHICTh BiAMIHHOCTEH MiX CepeAHIMH 3HAYEHHSMH BHM3HA4alll 3a KPHUTEPiEM
CrbronenTa Ha piBHi 3HaunMocTi He MeHme 95% (©<0,05).06pobky naHux 3aificHIOBAIH 32
nonomororo nporpamu Excel.

Pe3yabraTu Ta iX 00roBopeHHst

B pesynbTati JOCHiIKEHb BCTAHOBICHO (TabNuIst), 110 BUKOPUCTAHHS KIITHH OakTepiit
pony Pseudomonasa ix B3aemozii 3 nmpupogHUMU cOpOeHTaMu (MIMHUCTUM MIHEPAJIOM Ta
xirozanoMm 1:1 mo Maci) a8 OdYHMINEHHS BOAM Big OpoMimy TreKcaaelMImipUInHIiI0
inTencudikye npouec copouii KITAPy nelitpaisHoMy cepemosuiii [6].

IMopiBHsIBbHUI aHAJi3 MOKa3aB, Mo 3a B3aeMoxii bakrepiii P. fluorescen®©NU328i P.
maltophilia ONU3293 npupoanumu copberramu yepe3 20 XBHIMH €KCITO3HIIT 3aIUIIKOBUI
Bmict BI'JIIT ckinanas Bignosiguo 2,0+0,20i 2,0+0,18mr/i. [Ipu nboMy CTYIiHb BUAaICHHS
cranosus 98,0% .

[Ipu BUKOPUCTAHHI I IHOKYJIALIT 3MilIaHUX MPUPOIHHUX cOpOeHTiB wTamy P. cepacia
ONU327cryniap ounmierss Boau Big BI'JIT uepe3 20 XBUIMH €KCIO3HIIIT
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cara  99,5%. 3anmmkoBa KoOHUEHTpawiss OpoMiqy TeKCaAClIIIPUANHII0O Yy BOJHOMY
posumHi He niepebinpirysana 0,5wmr/m, o BiAmoBigae HopMaTHBHUM BUMoOTaMm [4].
30impmieHHs ekcmo3miii 10 60 XBHIMH NPUBOAMIO 10 HE3HAYHOTO 301ITbIICHHS
crynento Bumanenus BI I (ua 0,2-0,5%)cyminrmio riuan 3 XiTo3aHOM Ta Gaktepismu P.
cepacia ONU327, P. fluorescensONU328 i P. maltophilia ONU329. Takum umHOM, 3a
OJIHOTO IpaMy 3MIIIAHOTO COPOEHTY BUAANSEThCS 13 po3unHy 24,5-24,9vr KITIAP.
Taonuis

Bupasnennst 6poMiny rexcagenuINnipuAMHiIO i3 BOZTHUX PO3YMHIB 6aKTepiaMu poxy
Pseudomonas 3a ix B3aeMoii 3 IIIMHUCTHM MiHEPAJIOM Ta XiTO3aHOM

Table

Remove of hexadeeylpyridinium bromide from aqueous solutions by bacteria of the genus
Pseudomonas in their interaction with clay mineral and chitosan

Mram hmII"mm_Trf:ﬁﬂ BIII, Cl}"l‘liﬂ; E;{;?::;ﬂm (a)

Excnosuuis 20 xs.

P. fluorescens ONU 328 2.0+£0.20% 98.0

B maltophilia ONU 329 2.0+0.18% 98.0

P cepacia ONU 327 0.5+0.08* 99.5

Kounrpoims 22.041.70%* 78,0
Excriosumis 60 xB.

P, fluorescens ONU 328 1.5+0,12% 98.5

P. maltophilia ONU 329 1,540, 14% 98.5

P cepacia ONU 327 0.3+0.07* 99.7

Konrpois 17.0£1.18 83.0

Tpumitka: - Buxigua koHuenrpais BI'JIIT cranosuna 100,0mr/m;
- KOHIIEHTpallist copoenty - 4,01/,
* PI3HMIA y TOPIBHSHHI 3 KOHTpoJeM nocToBipHa, p<0,05

Note: - output concentration ofHDPBrwas 100.0 mg/1;
- sorbent concentration - 4.0 g/1
* distinction is reliable as compared to controlQ 85

IMpoeneni nocmijpkenHs no cop6buii BIIIT i3 BoaHMX pO3YMHIB Ha NPUPOJHUX
copbenrax (CyMmill TJTMHHCTOTO MiHEpaldy 3 XiTO3aHOM y BiJCYTHOCTI MiKpOOpraHi3miB)
MMOKa3ajli MEHITy e(eKTHBHICTh NPOBEACHHS mporecy oummeHHsS Bomu Big KIIAP. V
koHTpoai uepe3 20 xBuiuH excrno3uuii 3anumkoBuid BMicT BIAIT y BogHOMY po3uuHi
ckmagaB 22,0+1,70mr/n, cTymias ouyuIIeHHS Boau He mepebinbiryBa 78,0%,a uepes 60
xpuinH - 83,0% (ipu pH 7).
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Bukopucranns 6akrepiit poxy Pseudomonas npupoaaumu copbentamu 30iabiye (Ha
16,7-21,5%)cTymine copOuii OpoMiay rekcaaeuImpUanHiI0 IPYU 3MEHIIEH] ONTUMAIbLHOIO
Yyacy KOHTaKTyBaHHS MOPIBHSHO 3 KOoHTposieM. Kpim Toro, Ha 6ionoriyHo MoaudikoBaHUX
3MIIIaHKUX MPUPOJHHUX COpOEHTaX, X04a 1 MOBIJIbHO, aje BinOyBaeThcs aectpykuis [TAP Ha
O1IBII NPOCTI HETOKCUYHI PEYOBHHHU. AHAJIOTIYHY JECTPYKIit0 OiojoriyHo >xopctkux ITAP
criocTepiranu aBTopu pooir [5, 9].

OTpumaHi pe3ylbTaTH JOCH/KEHb II0Ka3alH, 10 BUKOPUCTAaHHS OakTepiii poxmy
Pseudomonaga cywmiuri OpupogHOr0 HEOPraHIYHOrO COPOCHTY TIIMHHCTOrO MiHepany 3
HOPUPOJHHUM IOJIMEPOM XiTO3aHOM MOXe OyTH INEepCIEeKTHBHUM B KOMIUIEKCHHX CXeMax
€KOJIOTIYHO 0e3MeYHOr0 OYHMINEHHsT 0araTOKOMIIOHEHTHHUX CTIiYHHUX BOJ, 3a0pyIHEHUX
KaTIOHHUMHU TIOBEPXHEBO-aKTUBHUMH PEUYOBHHAMH, 30KpeMa OiOJIOTIYHO <GKOPCTKHM>
OpOMiJIOM TeKCaIeITUIITI PUIUHIIO.

T.B. I'ynzenko, O.B. BoaoBau, T.A. beasiea, O.I'. 'opmikosa, U.B. Ily3bipeBa,
B.A. UBanuna

OJecckuil HaMOHAIBHBIH yHUBepcuTeT nMeHu 1.11. Meunukosa,
yi. JIBopsiackas, 2, Oxecca, 65082, Ykpauna, e-mail:v_ivanit@ukr.net

YIAAJEHUE BPOMUJA T'EKCAJAETTWINUPUINUNA U3 BOJAHBIX
PACTBOPOB BAKTEPUSAMMU POJA PSEUDOMONAS ITPU UX
B3AVMMOJENCTBUU C TJIMHUCTHIM MAUHEPAJIOM U XUTO3AHOM

Pedepar

Heab.  Vcosepwencmeosanue cnocoba  yoanemus — Haubonee  pacnpocmpaHeHHO20
npeocmagumensi KAMUOHHbIX NOGEPXHOCMHO-akmueHvix eewecms (KJIAB) - buonocuuecku
“orcecmrozco " bpomuoda  2excadeyumnupuounus (BIAII)  u3  600mblx  pacmeopos
Hepmeokucnsowumu  b6axkmepusmu  poda Pseudomonasmpu ux esaumodeticmeuu ¢
npupoonvimu  copbenmamu  (enunucmuiM  Munepaiom u xumosanom). Metoabl. He-
namoezennvle oaxmepuu P. fluorescens ONU-328, P. maltophilia ONU329, Pparga
ONU327 kyremusuposanu ¢ numamensrou cpede M-9 ¢ oobasnenuem 0,5% nenmona npu
pH 7,2—7,4.Ilocne copbyuu ocmamounoe cooepocanue KIIAB 6 pacmeopax onpedensiu
KOAOPUMEMPUYECKUM MemoooM. Pe3yabTaTel. B pezynomame npogedeHHbIX UCcie008aHull
yemanoesneno, umo ucnoavzoganue oaxmeputi P. cepacia ONU327,

P. fluorescens ONU328 P. maltophilia ONU32%pu ux e3aumoodeiicmeuu ¢ npupoousimu
copbenmamu  (enunucmuiv  Mmuneparom u xumosawom 1.1 no macce) nossonsem 6
HellmpanbHoU cpede nogvicumsv cmenensb yoanenus BIJIT uz 600nvix pacmeopog do 98,0-
99,5% npu ucxoonou xonyenmpayuu KJIAB 100ueln u coxpamumes onmumanvioe epems
Konmaxkmuposarus ¢ copoenmamu ¢ 60 mun 6 omcymemeuu muxpoopeanuzmos 00 20 mun
npu ux npucymemsuu. C nomowwio 1 2 cmewannozo copbenma yoansiemcs u3z pacmeopa
245-249 me KIIAB. BwBoa. Hcnonvsosanue Ouonocuvecku MoOuGUYuUpoSaHHbIX
NpUpPoOHbIX copOeHmos obecneyusaem 2nyOoKyio ouucmky 600vi om KJIAB, ¢ wacmuocmu
om conell ankurnupuounus, cmaouro copoyuu KIIAP pexomendyemcs exmouamv 8
KOMNAEKCHYIO IKONOSUYECKU Oe30NACHYI0 OUOMEXHON02UI0 80000YUCKIL.

Kn ouesvie crnoea:. Opomud cexcadeyunnupuouuus, yodaneHue, 800Hble PACMEOPbI,
baxmepuupoda Pseudomonasunucmoiii Munepai, Xumosa.
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[.V. Puzyreva, V.O. lvanytsia
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REMOVE OF HEXADECYLPYRIDINIUM BROMIDE FROM
AQUEOUS SOLUTIONSBY BACTERIA OF THE GENUS
PSEUDOMONASIN THEIR INTERACTION WITH CLAY MINERAL
AND CHITOSAN

Summary

The aim. Improvement of the method of removing the most comrepresentative of
cationic surfactants - biologically hard hexadegyidinium bromide (HDPBr)from aqueous
solutions of oil oxidative bacteria of the genue®omonas in their interaction with the
natural sorbents (clay mineral and chitosariylethods. Non-pathogenic bacteria P.
fluorescens ONU328, P. maltophilia ONU329, P. cepa@idU327 were cultivated in
nutrient medium M-9 with the addition of 0.5% peptan pH of 7.2 to 7.4. After sorbtion the
residual content of cationic surfactants in solasowas determined by the colorimetric
method Results. In result of studies it is established that the wdbacteriaP. cepacia
ONU327, P. fluorescens ONU328 and P. maltophilia ON3JBRtheir interaction with the
natural sorbents (clay mineral and chitosan 1:1wgight) allows to increase in neutral
environment a degree of removal HDPBr from aquesmlistions to 98.0-99.5% at the initial
concentration of cationic surfactant 100 mg/l andéduce the optimal time contact with the
sorbents from 60 min in the absence of microorgasit 20 minutes at their presence. With
help oflg of mixed sorbent it is removed 24.5-2/h§ of cationic surfactantfrom the
solution. Conclusion. Using of biologically modified natural sorbents pides deep water
purification from cationic surfactant, from saltékglpyridinium in particular, and the stage
of sorbtion is recommended to includ in a comprehemn ecologically safe biotechnology of
water purification.

Key words: hexadecylpyridinium bromide, remove, agsesolutions, bacteria

of the genus Pseudomonas, clay mineral, chitosan.

CIIMCOK BUKOPUCTAHOI JITEPATYPU

1. AbpamsonA.A., 3ativenxo JIII., @aiineorvdC. M. T1oBepXHOCTHO-aKTUBHBIE
BemiectBa. CUHTE3, aHANW3, CBOMCTBA, NpUMEHeHHe: Yueb. mocobue s By3oB. - JI.
Xumus, 1988. - 20Q.

2. Boniosau O.B. KonoigHo-XiMi4HI 3aKOHOMIPHOCTI BHMJIY4YEHHS COJIEH rekca-
JEIUIMIPUANHIIO 13 BOOHUX po3uuHiB : Juc. ..kaun. xim. Hayk : 02.00.11 Kuis, 2006. -
135c.

3. I'yozenxo T.B., Boawsau O.B., Bensesa T.0., Kouyn III., Byxmiapoe A.€.,
Jicrominl.B., Ilysupvosal B., Topwkosa O.I., IsanuysB.O. Hagmookucniosarvha
akmueHnicmeb  Oesikux wmamie 6Gaxmepiii pody Pseudomonas |IMixpob6ionozis i 6io-
mexnonozis. - 2013 M 4. - C. 72-80.

4, JICTY 3812-98.0x0poHa DOBKULLIA Ta palioOHaJIbHE MOBOKCHHS 3 pecyp-
camMu. KOHTpOJIb ONIepaTUBHUX CTIYHUX BOJI OYMCHHUX CIIOPY. MICT 1 IIPOMHUCIOBUX

ISSN 2076—0558. Mixpobionoeia i Giomexuonozin, 2004. M I, C. 72—-78 —— 77




T.B. I'vizenko, O.B. Bomosau, T.0. beasena, O.1° F'opmxoga, LB. llyiupsosa, B.O. Isamnis

mignpueMcTB | 3aranbHi mosokenus. -Beem. 1999.07.01. Odiu. Buxa. -K. : depxcranmapt
VYkpainu, 1999. - |V. 6c.

5. 3aey C.H., Tapanosea JI.A. baxkrepuanbHas JIeCTpyKUHUS anKuiIHa(TaIHH-
cynbponara |l Xumust u texnonorus Boasl. -1998,Ne 5. -C. 550-555.

6. Isanuys B.O., I'voszenxo T.B., Bontosau O.B., bensesa T.0., Konyn 1.I1., I'opwkosa
O.I". BioXiMiYHUH METOJ| OYUILCHHS MPOMUCIOBUAX CTIYHUX BOJ BiJl MOBEPXHEBO-aKTUBHUX
pevosuH |l Exonoriuni npobnemu Yopuoro mopst, Oxeca: IHBAII. - 01-02nucronana 2012
p.-C. 7-8.

7. Iosepxnocmuo-akmuenvle BeuiectBa. CBOWCTBA, TEXHOJOTHs, MPUMEHEHHE,
skostoruueckue npobiemst / Iox pen. I1.C. Benosa. - M. : U3x-so B3I1U, 1992. - 17k.

8. Csupuoos B.B., Ceupuoos A.B., Huxugopos A.®. OU3NKO-XUMHICCKUE OCHOBBI
npoieccoB Mukpodotauu. - Exatepunoypr : [OY BIIO YIJITVY-YIIH, 2006. - 57&.

9. Conpynosa O.B., VmenewesaA.A., Buem ITuen Heyen. MUKPOOPTaHU3MBI-
nectpykrtopel [TAB B BomubIX cpenax || Bomnble Ouopecypchl W HX palMOHAIBHOE
ucnonb3oBanue. Bectauk AI'TY. Cep. : PrioHOE Xx03stiicTBO. - 2013. -Ne 1. -C. 83-90.

10. TapacesuulO.H. lpuponusie copOeHTHI B mpoleccax o4ncTkH Bojsl. - K. : Hayk,
nymka, 1981. - 208.

M Xonmbepe K., Henccon B., Kpoubepe b., Jlunoman E. TloBepXHOCTHOAKTUBHEIE
BEIIECTBA U IMOJMMEPHl B BOJHBIX pacTBopax. - M.. bunom. Jlaboparopus 3nauuii, 2007. -
528c.

12. Bunting J. W.Advances in heterocyclic chemistry / Ed by. A.Ratitzky, A.J.
Boulton. - 1975. - Vol. 25. -N.Y. -467p.

13. IHamenm Yxpainu Ha Bunaxig Ne 95593 A. Crnoci6 ouwcTKM BOOW Bia KaTiOHHHX
noBepxHeBo-akTHBHKUX peuosuH / Ctpenbnosa O.0., Bomosau O.B., ITysuprosa

I.B., €ropuesaB.O. / Ony6u. : 10.08.2011b01. Ne 15/2011.

Crarrs Hagidnuia 10 peaakmii 12.02.2014%.

T8 —— ISSN 2076-0558. MixpoBionoeia i Giomexnoiozia. 2014, Mo 1. €. 72—78



