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Hayionanenuti mexnivnuii ynisepcumem «Xapxiecoxkuii nonimexniunuii incmumym»

BIOLIWIHI CKJIOEMAJIEBI ITIOKPUTTS 3ABAPBJIEHI COJISIMH METAJTIB
3MIHHOI BAJJEHTHOCTI

Bcemanoenena nepenexmugnicms 6UKOPUCTMAHHA COREU MEMAnie 3MIHHOT 6aneHmHoOCmi
npu 00epiicanni GIOYUOHUX CKROeMAnesux noKpummis O 3aXuUCmy 306HIWHLOF NoSepxHi
CMANbHO20  e€MANbOBAHO20 NOCYOy pi3HO20 npusHawenwa. Bcemawnoeneno, wo 6Gioyuoma
AKMUGHICMb NO 6iOHOWIEHHIO 00 CAHIMAPHO-NOKA308ux Mmikpoopzanismie Escherichia coli ma
Candida albicans eusnauaemocs nasenicmio ionie Mioi, nixemio ma mapzanyio y ckiadi cxuo-
emaneeux nokpummis. Hatewwum anmubakmepianbhum ma gynziyudnum eexmom 3

nPOROH208AHOIO JI€I0 XAPAKMEPUIYEMBCA CKAOEMANEBE NOKPUMIMS 3 6MICIOM [OHIE MIOL.

Ycmanosnena nepcnexmusnocmv  ucnoab3oeanus colell  MEMAmio8  NepeMeHHO
SAREHMHOCU NPU NOAYHEHUU OUOYUOHBIX CIMEKNOIMANEBBIX NOKPLIMULL 0N 3aUUMbL HAPYICHOU
NOBEPXHOCMU CIMANLHOY SMANUPOGAHHO NOCYObl PAINUNHOZO HASHAYERUsA. Ycmanosneno, umo
OUOYUOHAA GKMUSHOCMb NO OMHOWEHWIO K CAHUMAPHO-NOKA3AMETbHLIM MUKDOOD2AHUIMAM
Escherichia coli u Candida albicans onpedensiemcs nanusuem uonos medu, HUKEIS U Mapeanya
€ cocmaee cmexroImManesvlx nokpuimui. Haubonowum anmubaxmepudnshvim u @yRuyuonsim
ahpexmom npoNOHUPOBAHHO20 OeiicmEUsl XAPAKMEPUIyemcs CMeKI0IMANe60e NOKpuImue C

COOEPHCAHUEM UOHOE MEOU.

Established the promise of salts of variable valence metals in obtaining biocidal vitreous
enamel coatings for protection the outer surface of the steel enamelware for various purposes.
Found that the biocidal activity in relation to sanitary indicative microorganisms Escherichia
coli and Sandida albicans determined by the presence in the vitreous enamel coatings of copper,
nickel and manganese ions. The highest antibacterial and antifungal effect with prolonged action

is characterized by the vitreous enamel coating containing copper ions.

Beryn
B ymoBax 3pocTaodoro HONATY Ha €MAalbOBaHi TOBAPH HEOOXiHOIO yMOBOKO €
IIBMIIEHHA iX KOHKYPEHTHOI CHPOMOXHOCTI 338 PAaXyHOK IABHIIEHHS €KCILTyaTalifHUX Ta

€CTETHKO-JIEKOPAaTHBHHUX B/IACTHBOCTEH i PO3MIMPEHHSA aCOPTUMEHTY BHUpPoGiB. CTHMYIIORYUM
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(pakTOpoM pO3MHAPEHHA €MaMIOBAIHOTO BHPOOHHUTBA € OXEPXaHHA Oe3mIrMEHTHHX
CBiTI03a0apBICHIX EMAIEBHX IOKPHITIB .Pi3HOI TOHANBHOCTI 32 PaxXyHOK BIPOBADKEHHA Y
BUPOOHMITBO BJOCKOHAIECHOI TEXHONOTIl €MallOBaHHA 32 HOBHM CHOCOOOM  iOHHOrO
3abapnenns, mo BiAGysaeThes mpM Bunani mokpurTie [1}. CeirnosaGapsneni noxputts mis
BUpOOiB  rocmogap4o-OymiBENBHOIrO NPHU3HAYEHHS JKOBTO-KPEMOBOIO, KOBTO-CAJATHOTO,
OJIMBKOBOTO, CANATHOTO, 6ip1030BOTO, CipO-0NAKUTHOIO OAEPIKYIOTH Ha OCHOBI GLIMX THTAHOBMX
¢puT 3 comsmu MeTaniB 3MIHHOI BaJICHTHOCTI, TOOTO 3aBAAKM INPOTIKAHHIO AACOPOLIAHMX i
IOHOOOMIHHHUX NIpONECiB B IAVHOBMICHUX cyclieHsiax [2].

Bigomo, mo Bu3HAYEHI METanM 3MIHHOI BAJIEHTHOCTI, BHACHIZOK CBOIX XiMiuHHX
ocoONHBOCTEH, He TINBKM XapakTePUIVIOTBCA 3NATHICTIO A0 3a0apenemmst [3], a Takox
NPOABIAIOTH Ail0 HA Makpo- Ta MIiKpPOOPraHi3MH i BIZHOCATBCS A0 TPYNH 2HTHMIKPOOHMX
NpenapaTiB ACHATYPYIOHOI [Iii, IO XapaKTEPH3YIOTLCA BHCOKOIO CLIOPIAHEHICTIO 3 cipkomo [4].
EdexrnBna Gaxrepunmana aia nporu GioarentiB — Oakrepiit Ta rpuGis - mposensgersca mpu
BBEJICHHI B CKJIaj| PEYOBHH 3 OJNiro HHaMidHOK aiexo kationie Ag' , Hg?" ,Cd*" , Cu®', Au™,
Ni?*, Zn®, As*', Ti*', Pb*" 1a inmmx.

AKTyalBHICTb CTBOPEHHA GIiOLMIHUX CKIOEMAICBHX NMOKPHTTIB PI3HOrO 3abapBICHHS
TOPsA 3 PO3IMIMPEHHAM acOPTHMEHTY BHPOOIB IOB’s3aHa 31 3HIDKEHHAM BapTOCTi BiZOMHX
crnocobie ofepxkaHHA GaKTEPHUMIOHMX MarepialiB i, AK HAcIiIOK, 3HFKCHHAM iX BapTocTi Ta
NIBHIICHHAM KOHKYPEHTHOI CIPOMOXHOCTI. Po3poOka Ta BHPOBAaIXCHHA CKIOEMaledl 3
aHTHOAKTepianbHUMH (QYHKIISMH 110 BIJHONICHHIO 40 Ail IIMPOKOTO CHEKTPY MIKpOOpraHismis
JIO3BOIMTH BHPILIUTH BakIHMBY COWialbHY 3afady 3abes3liedeHHs IIABUIIECHHA PIBHS XUTTH, a
TAKOX JIOOBHHTH BiIOMi PIilIGHHS CTOCOBHO GOpPOTHOH 3 PO3MHOXXEHHAM XBOPOGOTBOPHHX
GaxTepiii Ta rpubiB B NpUMINIEHH] Ta 00/1axHAHHI eEeKTHBHUMHI METOAMH Ta MaTepianamH [5].

Ha croronmilHiii AeHh IMPOKO PEKIAMYETHCH DPI3HOMAHITHA CGMajbOBaHA CTalbHa
TpoAyKHis 3 aHTUOaKTepialbHMMH NOKPUTTAMM HOBoro mnokominHA. [Jlo wHel Bimmocsarscs
€1EKTPOBOJOHATpiBaYl, XONOMHNPHHKY, INpPafbHi Ta IOCYJOMHIHHI MaIIMHH, KyYXOHHE
obnmannasns, rocnofapumii mocyn BupoGHuiTBa bipM «BOSH», «Eiserwerke Duker Gmbhy
(Himequnna), «Dupont», «AOS Holding Company» (CIIA) [6], BAT «KipoBcokuii 3aBom»
(Pocis) [7] Ta ixmi.

Hamu panime Gynza BCTAaHOBJICHA IEPCIEKTHBHICTh OJCPIKaHHA aHTHOAKTEPLUIRHHX Ta
GiOIMIHHX CKIOKPHCTATIYHAX HOKPUTTIB apXiTeKTYPHO-OyAiBE/ILHUX NAHENEH Ta rOCoAapIOro
nocyny [8 — 11]. Ha ocxosi HaHo- Ta MikponopoumkiB-ocdariB cunTe3oBani GakTepHuNaHI
arcHTH, fAKi MOXYTh OYTH BHKOPHCTAHI NP BHIOTOBIEHHI CKIOEMalEBHX BUPOOIB o6yroBoro

Ta CaHITapHO-TEXHIYHOTO pH3HaueHns [12,13].
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B ocHOBy cTBOpeHHs aHTHOAKTCpiaNIbHHX CKIOEMANEBHX MOKPHTTIB MOKIajeHa imes
TIOEAHARHA TOMQYHKIIOHATEHEX CKIIOEMaNel T2 TIOKPHTTIB HA X OCHOBi 3 GaKTepHUIHAHOIO
JI€I0 ONIrOIHHAMIYHHX KaTioHiB.

BaxnuBuM acmekToM TpH  po3pobui GiOmMIHMX CKIOSMaleBHX NOKPHTTIB €
BCTAHOBIICHHS CTYNEHS BIIYTOBYBaHHS HOPMOBaHHX KOMIIOHCHTIB IIPH KOHTAKTi eMajlbOBaHHUX
BHpPOGiB 3 MMTHOIO BOAOIO T3 XapuoBUMH NpoaykramMi. IIpu exciiyaranil eMars0BaHOTo OCYLY
Ta NoOYTOBOI TEXHikM, CaHITApHO-TEXHIYHOro OOJAJHAHHA BUIYTOBYBAHHA iOHIB METaliB
3MIHHOI BANEHTHOCTI € HebesNeYHHMHM [ JIIOACBKOTO OpraHisMy, TOMy HeoOXifHO
BPaxoBYBaTH iX MIKiUTHBICTh, XapaKTep Aii, TOKCHYHY KOHIEHTPaNiio Ta Kiac Hebesneku (Tabir.
1) [4].

Tabnums 1.

JomycTHMi KOHIEHTpanii Mirpanii KOMIOHEHTIB IPH BHIYrOBYBaHHI B BOJHHX

PO3UMHAX.
JIKM, mr/n KomnonenTu

Ba** | Be” [Fe,cym [Cd,cym| Co™ [Mn,cym [ Cu,cym | Mo,cym | As,cym
CaunlluH 0,3 0,1 0,1 0,05
42-123-4240
T'H2.3.3.972 0,1 |0,0002 |0,3-1,0| 0,001 0,1-0,5 1,0 0,25 0,05
T'oCT 0,1(1) 0,1-0,5 0,05
24788-2001
JACTY 3276 0,1 ** *x
KM, Mr/n Ni,cym| Hg,cym | Pb,cym | Se,cym | Sr*° Ti [Creym| zn™"
CanTtaHl 0.1 0,03 o1 | 10
42-123-4240
TH2.3.3.972 0,1 10,0005 0,03 0,01 7,0 0,1 5,0
TOCT 0,1 0,03 0,1 1,0
24788-2001
JACTYV 3276 0,1 ol 0,1 *¥

** _ He BHABIAECTHCA

IMoTpamisHAA BHIEHABSACHNX TOKCHYHHX DEUOBMH B OPraHi3M HaBiTh B HE3HAYHHX
KUIBKOCTSAX (MI) MOXe TPU3BECTH [0 TKKUX 3aXBOPIOBaHb Ta OTpyeHb (1261 2) [14 — 18]. Caix
3a3HAUMTH, IO CEPEIHs CMepTelbHA 1032 PH BBEACHHI B NITYHOK IS HaAMIPHO HeOe3MeUHUX
pedosuH | Kracy Hebeslmeku ckiazae meHme 15 MI/T, s BHCOKOHeGesmedHux pedoBHH II
wiacy Hebesnekn ckianae 15 — 100 mu/kr, mid pedoBHH noMipHo HeGesmeunmx III kmacy
Hebesneku cknamae 151 — 5000 mn/kr, mis pedoBuH Mano Hebesnednnx [V wiacy HeGesmeku
cknanac 6insmre 5000 mi/kr.

HesBakaroun Ha aKTYalbHiCTH CTBOPDEHHSA Ta BHKOPUCTAHHA MORIOGHUX HOKPHTTIB i

HajgBHOCTI PO3BHHEHOi BiTYM3HAHOI eMamioBalbHOI Talmy3i, B VYkpaiHi He HpPOBOAATHCA
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TexHOIOrMH

JOCIIDKEHHS B [aHOMY HANpPAMKY. Bce 1le 0GyMOBIIOE HEOOXiHICTE CHHTE3Y BITYM3HSHMX

aHTHOAKTepiaNbHUX IIOKPHTTIB Ha OCHOR] CKJIOEMAaIei Ta TEXHOJIOTIT X OgepiKaHH .

Tabmums 2.
[MoxasHUKM MIKIUTMBOCTI, XapaKTep Aii Ta K1ac HeGe3neKu ISl KOMIIOHEHTIB
Tokazuuk mKimmBocTi [17] TokcuuHa Hemxigmsa Kiac
Komnoner Ta xapakTep Aii [4] KOHIEHTpalis [4] A0SR e Geamexn
oauHA [4]

Bapiii (Ba~) _[ManoTokchunui 550 - 600 Mr/xr*n 0,05 mr/t |2
Bepuniii (Be”) [[ocTpa Tokcuuna Ta 0,0002 mr/n |1

KYMYJIATHBHA 1is 0,00001

MI/KT
Depym OprasHonenTHYHAH MOKA3HKK, 0,3 Mr/n 3
(Fe,cymapHO)  |MalOTOKCHYHHH
Kammiit CanitapHo-TokcHKoIOriuHMHA  |150 Mr/kr 0,001 mr/m |2
(Cd,cymapHO) |mOKa3HHK, CUIIbHMH 51
Ko6arst Co”” |MyTarenHa i karueporesna mis|0,9 Mr/i; CoCl . o * |0,1 Mr/n 2
0,5 —22 mr/n
Mauran OprasojenTuyHui nokasuuk, |MnCly 5 o * 0,1 mr/n 3
(Mn,cymapHO) [MyTareHHa ais 12 - 50 Mr/n
Kynpym MaoTOKCHYHHH 10 r /xr*n 0,02-1,5 3
(Cu,cymapHo) CuClso*
0,019 — 0,08 M1/

Moni6aen CaRiTapHO-TOKCHKOJIOT 9HHI 2
(Mo,cymMapHO) |[OKa3HHK
ApceHiit CanirapHo-Toxcukomorianmid  |0,05 — 1,0 mr/x 2
(As,cyMapHO) |MOKa3HHK, KyMYJIITHBHA 1 130 Mr*n

MYTareHHa Jis
Hikon CaHITapHO-TOKCHKOJIOTiYHUHA (34 MI/KT 3
(Ni, cymapHO) |OKa3sHHK, MyTareHHa, NiSO45.0.*

KaHLEPOreHHa it 0,07 — 50,0 Mmr/n
CraHyM Sn ManoToKkCH4HH# 20 — 25 mr/kr |3
Mepkypiii Canirapuo-Toxcuxonoriuuuii  |0,005 Mr/n*n 1
(Hg,cymapHO) |[MOKa3HHK, KyMYNATHBHA,

MyTarcHHa Aist
TLromGym MyrarenHa, kaHueporensa gis (0,042 — 1,0 mr/n 2

Pb,cymapno)

Cenen BbICOKOTOKCHYHHMIA, 2— 4 Mr/kr *51 2
(Se,cyMMapHO) |[KyMyTsSTHBHA Iist
Aprentym Ag® |KymynstusHa mist 10r*n 0,05mr/n__ |2
Crponuifi Sr*°  |3aransHOTOKCHURHiA, 2 mr/n 2

HEpPBOBHH Ta M'A30BUH 1
Crubiii Sb [loxpasHioioda, KyMyasTuBHA |100 Mr *x 2

AL .
Turan Ti" ToKCHYHA Ta KyMYJISITHBHA Tisf |5 MI/1* munri 3
Xpom [ToxpasHiooda, KyMyISTHBHE, |2,3MI/Kr*cobakm, 2
(Cr cyMmmapHo) |KaHUueporeHHa, Myrarenna gis |0,77* kpoui
Lluex Zn® OpraHONENTHYHHI MOKa3HHK, (100 Mr/kr*n 3

MYTareHHa, KaHIeporeHHa Jist
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Lepiit Ce Kanneporenna ta kymynarus- CeCl 190 2

Ha fis . Mr/m*pudu |
Mr/m* 11— cMepTenbHa 2033 LTI JIOAUHK; MI/IT*pulH — CMepTeibHa J03a Ui pUs;

CoCly 40.*0,5 - 22 Mr/n— ToxcHv1HA a00 CMepTeNbHA KOHOSHTPALIA A1 BOJAHHUX OPTaHi3MIB.

Meroro jaHoi pobGOTH, NPHCBSYEHO! pO3IIAHYTIH NpobGneMi, a caMe oOfAepKaHHIO
cBiTno3a0apBiIcHux OIOMUMAHMX CKIOEMaleBHX I[OKPHTTIB NOOYIOBOTO NPH3HAYEHHs, €
JOCIHIDKCHHA BIUIMBY CONEH 3MIHHOI BaleHTHOCTI Ha aHTHMOakTepianbHi Ta GYHTiUAEI
BIACTMBOCTI CKIOEMAJICBUX IIOKPHUTTIB 10 BINHOMICHHIO [0  CaHITAPHO-IIOKA30BHX
MikpoopraHisMiB — yMoBHO maTtorenHMx Gakrepiii E. Coli Ta mpixmxenonioumx rpubis C.
albicans.

MeTtoauka xocaiaKeHHs

Bracrusocri GaxrepunungocTi Ta GyHTiwAHOCT] BU3HAYANH 3 BUKOPMCTAHHAM PiIKOrO
CepeOBMINA KUTBKICHHM METOMOM, SKHH 3aCHOBaHO Ha BpaxyBaHHI PiBHA pocTy GiOTeCTOBHX
MiKpoOpraHi3sMiB, ki iHOKY/IFOBAHO B Pifike JKHBUIbHE CEPEAOBHINE HPH HAABHOCTI TECT-3pasKiB
Ta be3 HUX.

Jna oaepaHAS HaKONHYYBAIGHHX GiOTECTOBHX KYIBTYP BHKODHCTOBYBAIH CENCKTUBHI
SKHBHJIbHI CepeIOBHUILIA:

2-% w’acomenTonnmii arap (MIIA) mis KynsTHByBaHHA Oaktepiif rpynu KHIIKOBOQ
TATHYKH;

pizke Ta arapusoBaHe cepeAoBuile Yameka-J[okca JUI KyJIbTHBYBaHHS MIKPOCKOTHYHHX
rpubis.

Jinst mpurotyRanus inokyuasty Escherichia coli cycmemsii witun, gxi ¢ suximgumu pus
KIITHHHOI KyIbTYpH, HI0 BHKOPHUCTOBYETHCS I BHCIiBaHHA HA JKHBHIbHE CepelOBHIIE,
3aCTOCOBYBanM GakTepianbHi KyJIbTYp M B €KCHOHEHLIiHii ¢a3i pocty. [us meoro moGoBy
KyNbTypy IITaMmy, sIKy BHPOIIYBAJIHM B NIPo0ipKax Ha Kocskax 2-% MIIA npn temmeparypi 35+2
°C, 3MHBAIN IMCTHJILOBAHOIO BOAOIO Ta OflepKaHy cycneH3iro Oakrepiii possogunu no
xonnertpanii (C) 10* Mikpo6ryx xitnn B 1 M JlaHy KOHIIEHTpALlil0 BHKOPHCTOBYBAIM K
KOHTPONEHY KYIbTYPY (Kmnyp) IPY IPOBEEHH] NOPIBHATBHO] OLIHKA POCTY OaKrepiii Ha TecT-
3paskax.

Jna mpuroTyBaHHs iHOkymary Candida albicans kyaeTypu rpubiB BHpomyBamm ¥y
mpobGipkax Ha KOCAKaX arapH3OBaHOTO CENEKTHBHOro cepemoBuma Yameka-Jloxca mpH
Temneparypi 26+2 °C. Hns puseieHHs QyHriliuaunK BIacTHBOCTEH MaTepiaty N0 BiIHOMEHHIO
D0 BETCTATMRHHMX KIITHMH KyIbTypH TIpHGiB BHpoImyBaTH nporaroM 72 TOAMH 1O

€KCIIOHeHMianbHol ¢a3u pocty. Ilicas HpOXOMKeHHs: BKa3aHOTO TEPMIHY 3 BUKOPHCTaHHAM
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GaxTepianbHoi meriti 6ioMacy rpuby HEPEeHOCHIM B AMCTHILOBAHY BOAY Ta ILUIAXOM CepHiHHX
PO3BEIEHB OJIEPXYBATH CYCTIeH3it0 rpu6is kornenTpattii (C )10 MikpoGHUX KIiTHH B 1 M.

CTaHmapTH3ailil0 iHOKYIATIB NIPOBOAMJIH NpPAMHM paxyBaHHAM B Kamepi ['opsepa aGo
TYpOITHMETPHIHUM METOXOM Ha (poroemekTpuunomy Komopumerpi KOK-2 3a ontnunono
rycrHHOIO (D).

Koxen i3 TecT-3paskie moMimyBamd y mpoOipkd 3 BiANOBIAHHM KMBHILHUM
cepellOBHILEM, B fKe Oyno IoNlepemHpo IHOKYIbOBaHO cycrensilo 6Giotecti. IIpoGipku
TePMETHYHO 3aKPUBANM BATHO-MAPICBUMH NPOOKaMH Ta BCTAHOBIIOBANHM Ha iHKyOyBaHHS IpH
KiMHATHIH TeMmepaTypi 3 nepiomudsuM cTpymryBaHHam. Yac excriosuuii ams Escherichia coli
ckiagas 24 ta 96 roaun, Candida albicans — 7 Ta 14 ai6.

ExciepuMeHTANLEA YaCTARA

I Bu3sHa49eHHA e(EeKTMBHOCTI BUKODHCTAHHS iOHIB NEpPEeXiTHHX MeETalliB y SKOCTi
GaKTepUIMHKX areHTiB GyTH BHKODHCTAHI HACTYNHI iOHH TepeXimpmx Mertamis: Mn®*, Cu®,
Co?", Ni**. Bumenaseneni jonnt Gyno ssexetio comsmu CoCly - 6 HaO ta CuCl, - 6 HyO y
xim,xoycri 1,0 mac. 9., Ha 100 mac. 4., dpurn Ta MnCl; - 4 H;0 12 NiSO4 y kinskocri 0,1 mac. u.,
Ha 100 Mmac. 4., GpHTH NO CKIaZy emaneBOTO LUTiKEPYy HAcTymHoro ckiaxy: 100 mac. 4
rnokpuBHoi ¢putu, 6,0 Mac. u. rimHy, 0,0 5Mac. ¥ xsoprcToro kaziro ta 50 mac.d BojM 3
BpaxyBaHHAM €BpoIeiiCbKOro TexHiuHOrO 3aK0oHoAaBcTBa REACH.

3rino 3 REACH Directive 67/548/EEC [19], mo wkimmuBux peuosunn (Xn)
BizHochThes Co 3 R (risk phrases) 42/43, R 53; CoCl, (R49, R22, R 42/43, N R50/53 B Mexax
xornentpaii (C) 1,0 % <C < 2,5 % ,T R 49-42/43-52/53); Ni R 40-43; NiSO4 R 22-40-42-43-
50/53 B Mexax konuentpalii (C) 0,1 % < C <1 %, Xn R40); s CuCl; R 22-50/53 Ta MnO, R
20/22 B Mexax konuerTpauii (C) > 25 %.

['ycTHHA UPHTOTORNEHOrO HLTIKepy ckiama 1,68 r/cM’, kpHioua 3maTHicTio — 8,0 r/aM2.
EmaneBnii 1utikep HAHOCHIM Ha IONEPCAHBO 3aIPYHTOBAHHN METAN Ta BHIANIOBAIH [IPH
Temnepatypi 840 °C. Cwioemaneri moxpurrs IIM ta IIK 3a6apeneni iomamu Cu”' 1a Co?*
Bi/IMOBIIHO Mayi HacHYeHi cTabLTbHi GIAaKUTHO-3€NEHHI T CHHIll KOJBOPH, I/ CKIOEMATEBHX
mokpurrie IIMH Ta ITH 3a6apeneHHX BimmoBimHO a0 ioHiB Mn®* Ta Ni¥* BiATIOBiNHO
Bi3HAYANACH HECTAOLIBHICTE C1abOPOKEBOrO Ta KOBTOTO KOIBOPIB.

Pesyabrard Ta ix o6rosopenns

BiomuHi BIAaCTMBOCTI CKIIOEMaIeBHX NMOKPHUTTIB, 3a0apBiIcHAX iOHAMH METANlB 3MIHHOT
BAJICHTHOCTI Ta CKJI0EManeBoro HOKPUTTA Kuowurrs Ha 0CHOBI OKpHBHOT ¢puTH, OyNno ouiHeHO
KUIBKICHAM METONOM IIO BigHOIUEGHHIO 0 maTorenHux Oakrepiit Escherichia coli ta rpu6is

Candida albicans. 3 MeTor NOpiBHANTEHOT OMIHKY GIOLMAHMX BIACTMBOCTEH CTaieil Ta cramei
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3aXMINEHHX CKIOEMAJIEBHMH NOKDUTTAMH, Gyla AOCIHifKeHa iHribyioua Aifd ManoBYIJIELIeBHX
craneii Mapku 08 ki Ta 06 ®BHOAP, ki BUKOPHCTOBYIOTBCA B €MAIOBaHHI.

3a pesynbTaTaMH MPOBEACHUX AOCIKeHs KOHIeHTpalis wiithH Escherichia coli gepes 24
romuHU 1 TecT-3paskis IIM, IIMH ta ITH 3pena y 8,12 T1a 11 pasis signoeiguo. s
manoByrenesoi crani 06 ®BIOAP koHUeHTpanis KIiTHH 36iismmuiack y 17 pasis (tabn. 3). g
cxno emanesoro mokputra IIK Ta xoHTposbHEX TecT-3pa3KiB Kiopurrs, Kignnym Ta cTami 08 ko
koHIeHTpanis xiiTul Escherichia coli HesnauHo BimpisHstacs i 3pocaa 6mu3sxo B 40 — 42 pasu.
Tenpenuis pocry knirue Escherichia coli gepe3s 96 romus mpy KOHTaKTi 3 JOCHITHAME BHIAMU
[OKPHTTIB Ta crajeil 36epermacey i 6yna Haiinmwkdolo i Tecr-3pakis [IM, [IMH Ta ITH ans
maioByrnenesoi crani 06 ®BIOAP.

Jina  ppbxmxenonionux rpubie Candida albicans simssasanocs 30imemienss ix
KOHIeHTpauii depes 7 ai6 mia tect-3paskis [IM, IIMH rta ITH (1abn. 4) 8 3,5; 7 1a 5,4 pas 1a
i ManoByrieneBoi crani 06 O®BIOAP B 9,2 pasu. 3a gac excrosunii (14 xi6) Big3Hauamock
36inbmenns xonnentpanii knitne Candida albicans B 1Ba pasu mis ycix BapiamTis Tect-
3paskis). J1s1 cxroeManeroro nokpurrs 11K, KOHTPOIBHHX TecT-3paskiB Kuoxpurrs ; KynomTa cTami

08 ki1 Ta ®BIOAP koHunenTpanis writus Candida albicans He3HauHO BinpisHsiack i3pocna y 17

— 19 pasis.
Ta6nuns 3.
Kontpoms pocty kmitun Escherichia coli npu KOHTakTi 3 TeCT-3paskamMu
Bapiant tect- ITouaTok Yac excriosuuii, rox
3pa3Ky EKCIIO3MMIT

(0 rom) 24 96

D C,x/mn | D C,xi/cm | D C, xi/mn
IMH 0,05 [1,010° (006 (x10) [1,210° 10,10 (x100) [2,0-10°
H 0,05 [1,010° [0,055x10) [1,1-16° [ 0,075 (x100) [1,5-10°
TIK 0,05 ]1,010° [02(x10) 4,010°  [0,12(x100) [2,4-10°
M 0,05 [1,010* [0,04(x10) |0810° [0,05(x100) [1,0-10°
Crams 08 k1 0,05 [1,010° 0,205 (x10) [4,1-10° [0,13(x100) |2,5-10°
Crans 060BIOAP [ 0,05 | 1,0-10° [0,085(x10) [1,7:10° | 0,135 (x100) |2,65-10°
Koo 0,05 |1,010° [0,21 (x10) [4,210° ]0,14(x100) |2,8-10°
| — 0,05 [1,010° [0,2(x10) 4,010° 0,13 (x100) [2,6:10°

3a pe3yapTaTaMH IPOBEAEHHX ROCIIKEHB OYI0 BCTAHOBJIEHO, IO JOCIIAHI CKIOEMaleB]
mokpurTa 3 BMicTom Cu?’, Mn®* i Ni#* Big3HauamThca GiONMIHEME BIACTHBOCTSAMH [0
BITHOIICHHIO 0 MaToreHHux Gaktepiif Escherichia coli Ta rpu6iB Candida albicans. IIposs
6ioCcTaTHYHMX BIACTHBOCTEH ManoByTieneroi crani 06 ®BIOAP y nmopiBasHHi 31 cTamwto 08 ki
[0 BiHOLIEHH:0 X0 acpoOHoi Oaxtepii Escherichia coli MOsCHIOIOTHCA 3HMKEHOK 3[ATHICTIO
JAHOT cTani A0 OKHCHCHHS

MikporeroBanux NoGaBOK BaHafilo Ta HioGire B KinskocTi 0,00 1— 0,003 %. AxTHBHI npouecH
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OKHCHEHH#, AKi BiAOyBaiOTBCA B IPOLECi B3a€MOZii iHOKYIATY 3 TECT-3pa3KoOM, CTBOPIOIOTH
YMOBH JUIS JKHMBICHH Ta HOJAIBIIOro -po3MHOKEHHs aepoby Escherichia coli Ha BigMiny Bin
obmiratHoro anaepofy Candida albicans, jIf SKOTO KOHIEHTpauis 3a 4Yac €KCHO3HUIl €

[paKTHYHO OJHAKOBOO Ui Rocuinuux craneil 06 ®BIOAP Ta 08 xm.

Tabnuug 4.
Konrpois pocry knitus Candida albicans IpH KOHTAKTi 3 TecT-3paskaMH
Bapiant TTouaTok Yac ekcriosutii, noba
Tec-r-spa31<y CKCITO3H1I11 7 14
(0 1iG)
D | C, x/mn D | C, xu/mn D C, kn/mn
TIMH 0,03 | 0,13-107 0,20 0,91-107 0,4 1,8107
TIH 0,03 | 0,13-107 0,15 0,7-107 0,3 1,4-107
K 0,03 | 0,13-107 0,48 2,20-107 0,9 4,2-107
™M 0,03 | 0,13-107 0,1 0,45-107 0,25 0,9-107
Crans 08 kit 0,03 | 0,13-107 0,49 2,3-107 1,0 4,6:107
Crams 060BIOAP | 0,03 | 0,13-107 0,27 1,20-107 0,9 4,210
Kegrryms 0,03 | 0,13-107 0,51 2,50 -107 1,0 4,6:10
Kiopurrs 0,03 | 0,13-107 0,48 2,20-10 0,95 4,3-107

Jlns BCTAHOBJICHHS BIUTHBY BHIYTOBYBaHHs ioHiB Mn’*, Cu®’, Co®* Ta Ni** na Giomuani
BIIACTHBOCTI JOCHTHMX CKIOEMAICBUX MOKPHTTIB OYIIO IPOBEACHO iX KHII'ATIHHS HPOTAroM 48
TONMH B JHMCTHIbOBaHiil Boi. Ilicis kum’ATiHHA B aHATI30BaHHX PO3YHHAX 3 BHKOPHCTAHHIM
aToMHO-afcopbujiiHoro meroay 6yno BcraHoBieHo ix JIKM. Jis DOCTIZHOTO CKIOEMAlEBOTO
mokpurrs MIIH 3 BMicTom Mn™ 1eiil noxashuk ckmagae 0,013 MI/a, Mg JAOCILIHOTO
CKJIOEMAIEBOTO MOKPHTTA IIM 3 BMicTOM Cu** — 0,016 MI/it; A1 JOCHIHOIO CKIOEMATEBOIO
nokparrs TIK 3 emictom Co® ™ 0,021 mr/m; mis KOCTMHOTO CKioeManesoro mokputts ITH 3
sumicrom Ni#* — 0,022 mr/n. BcTanOBneHi MOKA3HMKH 3HAXOLMTLCL B MeXax JKM nanoro
KOMIIOHEHTY JUIs JHOJHHY.

OrxKe, XJOPHAM Mifi, MapraHiio Tta cyIbpar HIKemo MOXYTh OYTH BHKODHCTaHI B
BH3HAYCHHX KITLKOCTAX Y AKOCTi OiOIMIHMX AreHTIB mpH eMamoBaHHi 30BHIMMBLOI noBepxui
nocyay. CrabLIBHICTB KOJIBODIB CKIIOEMAJICBHX [IOKPHTTIB 3 XJIOPHIOM MapraHijio Ta cyisbaTom
Hikemo Moxe OyTH 3a0e3meueHa 3a paXyHOK BBEICHHS JAHHX CONEH A0 IUTiKepy 3a0apBrieHux
croeMareii B ckioMaci aGo mirMeHTaMu BiAMIOBIAHOTO KONBOPY.

BucroBkn

Hocunigai Giouuani ckroeManesi MOKPHTTS, 1o 3a0apBilieHi CONAMH METANB 3MIiHHOT
BAIEHTHOCTi, MOXYTh OYrH BHKODHCTAaHI MIA 3aXHCTY 30BHIMIABOI MOBEPXHi CTAILHOTO
€MaJIbOBAaHOTO MOCYAY Pi3HOTO IMpH3HAa4YeHHS B 3aeXHOCTI Bif ix iHriGyrodol nil. BeraHosmnewo,

mo OiolumHa aKTHBHICTE N0 BIJHOIICHHIO [0 CaHITAPHO-NIOKA30BHX MIKpOOpraHismis
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Escherichia coli Ta Candida albicans BusnauacTrca HassuicTio ioHis Mifi, Hikemo Ta Maprasmo
y cknajni cknoemaneBux nokpurris. HaifBumpm anTubaxrepiansuuM Ta GpyHrinuasauM edexrom
3 MPOJIOHTOBAHOK0 JI€I0 XapaKTEPH3YEThCs CKIOEMANEBE MOKPUTTA 3 BMICTOM XJIOpHAY Miti y
kinskocri 1 Mac. 4. Ha 100 Mac.4 ¢ppuru.

Oneprxanas GiOLUMIHUX CBINT03abapBICHAX eMANEBUX IOKPHTTIB JO3BOIATE ITiBHIIHTH
KOHKYPEHTHY CTIPOMOMHICTh €MaJIbOBAHMX TOBApiB 3a PaXyHOK POSIIMPEHHS ACOPTHUMEHTY Ta
SHIDKEHHS BapTOCTi OZICPIKAaHAX CKIOeMallell y NOPIBHAHHI 3 BiiOMHMH crioco6aMu BHpILICHHS
BUIL€3a3HAYEHOT MPOGIEMH TIpH 0JHOYACHOMY 3a0e3TCUeHHI eKONOridHOi Ge3meKH CTOCOBHO
3aCTOCYBAHHsI iOHIB Ba)KKHX METAJIB B TEXHONOTIi €eMaTIOBaHHS.
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