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Abstract. The effectiveness of the process of photoactivation of aqueous solutions
has been proven by studies conducted in the article.

As a method of exposure, UV radiation is low-cost and natural, so there is a need to
study the effect of ultraviolet radiation on aqueous disinfectant solutions and to
determine effective methods of irradiation.

Accordingly, there is a need to investigate the effect of UV radiation on
disinfectants, in particular on their antimicrobial properties and to determine the
effective effect of ultraviolet radiation on the tool.

The high pressure mercury arc lamp DRT-400 lamp was used as a source of
ultraviolet radiation. The surface of the aqueous solution was at a distance of 0.25 m
under a source of UV radiation. The photoactivated liquid was applied to the agar
medium immediately after inoculation of bacteria. The growth of colonies of
microorganisms was recorded 24 hours after application of the treated disinfectant
solution.

At the Department of Electrical Engineering, Electromechanics and Electrical
Technologies of NULES of Ukraine measurements of pH, redox potential of disinfectant
solutions immediately after irradiation were carried out. Graphical dependences of
changes of disinfecting properties are received.

It is established that ultraviolet radiation significantly changes the pH and redox
potential of aqueous solutions of disinfectants. The intensity of the parameter change is
characteristic of ultraviolet radiation at an exposure of 5-15 minutes.

Irradiation of concentrated disinfectant based on quaternary ammonium and
glutaraldehyde «Keno Cid 210» solution for 5 minutes effectively inhibits the growth
properties of microorganisms. The concentration of the irradiated aqueous disinfectant
solution can be 5 times lower than the concentration of the non-irradiated.
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Introduction. As a method of exposure, UV radiation is low-cost and natural, so
there is a need to study the effect of ultraviolet radiation on aqueous disinfectant
solutions and to determine effective methods of irradiation.

Analysis of recent researches and publications. The effectiveness of
photoactivation of water and liquids of various types has been proven by numerous
studies [1-3].

Purpose — study of the effect of UV radiation on disinfectants, in particular on their
antimicrobial properties, and determine the effective effect of ultraviolet radiation on the
tool.

Methods. The high pressure mercury arc lamp DRT-400 lamp was used as a source
of ultraviolet radiation. The surface of the aqueous solution was at a distance of 0.25 m
under a source of UV radiation. The photoactivated liquid was applied to the agar
medium immediately after inoculation of bacteria. The growth of colonies of
microorganisms was recorded 24 hours after application of the treated disinfectant
solution.

Bacterial material Staf. aureus was isolated from biological secretions of sick
animals. After a bacterial colony of Staf. aureus were grown on meat-peptone agar.

Results. At the Department of Electrical Engineering, Electromechanics and
Electrical Technologies of NULES of Ukraine measurements of pH, redox potential of
disinfectant solutions immediately after irradiation were carried out. Graphical
dependences of the change in the characteristics of the disinfectant are shown in fig. 1, 2.

Studies have shown that irradiation with exposure to ultraviolet radiation for 5...15
min affects the redox potential and pH of the disinfectant solution. Increasing the

duration of irradiation slightly changes the studied parameters.
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pH, =5,29 + 0,3t —0,02t*; pH,, =4,76 + 4,2t — 0,03t ;
pH,, = 4,99 + 5t — 0,04t

Fig. 1. Dependence of pH «Keno Cid 210» at different exposure to the storage
time of the solution:
k — control; a — the duration of irradiation 2 min; b — the duration of irradiation 5

min; ¢ — the duration of irradiation 10 min; d — the duration of irradiation 15 min

redox
potential "
o™ ] B
] < a
Q_
300 1 N b
0° & N c
. N d
\6“‘0 A
30-"05
0.00 ] ) Pt (i [l ) o e [ ) o S [ e Pl o [ ) e ) [ it ey e () o ) (et T e o [ ) e ) o o i e e i e
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

t,h
RP, = 260,32 +11,42t +2,83t*; RP, =170,1+ 20,89t — 0,34t*;

RP, =167,93 + 20,1t + 0,42t*; RP,, =169,46 +19,50t — 0,4t ; RP,, =166,43 +18,61t —0,5t°

Fig. 2. Dependence of redox potential «Keno Cid 210» at different exposure to
the storage time of the solution:
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k — control; a — the duration of irradiation 2 min; b — the duration of irradiation 5

min; ¢ — the duration of irradiation 10 min; d — the duration of irradiation 15 min
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Fig. 3. The effect of disinfectant on the growth properties of staphylococcus:
K — control; JIK — the sample was treated with an irradiated solution with a
concentration of 0.1%; 2 — the sample is treated with irradiated solution with an exposure
of 2 min; 5 — with an exposure of 5 min; 10 — with an exposure of 10 min; 15 — with an

exposure of 15 min

It was found that irradiation with exposure from 5 to 15 min of the solution «Keno
Cid 210» effectively enhances its antimicrobial properties. The maximum antimicrobial
effect is observed for a solution with an exposure of 5 minutes.

Discussion. It is established that ultraviolet radiation significantly changes the pH
and redox potential of aqueous solutions of disinfectants. The intensity of the parameter
change is characteristic of ultraviolet radiation at an exposure of 5...15 minutes.

Irradiation with 5 min exposure to «Keno Cid 210» solution effectively inhibits the
growth properties of microorganisms. The concentration of the irradiated aqueous
solution of disinfectant can be 5 times lower than the non-irradiated.
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YIBTPA®IOJIETOBE OITPOMIHEHH/SI ITIPEITIAPATY
«KENO CID 210»
T. C. Knuscka, O. 1. Pomanenxo, T.B. Tkauyk, b. M. bauwjuk

AHoTanifa. Egexmusnicmo npoyecy gomoaxmueayii 600HUX PO3UUHIE 008eOeHA
npoBedeHUMU OOCTLONCEHHAMU, BI00OPANCEHUMU 8 CIAMMII.

Ax memoo enaugy, UV-eunpominioganns € HU3bKOBAPMICHUM Ma NPUPOOHUM, MOI*C
BUHUKIA nompeda GUSUUMU GNIUE YIbMPAionemoso20 BUNPOMIHIOBAHHS HA BOOHI
0e3iH@IKYI0Ul pO3UUHU MA BU3HAYUMU eeKMUBHI CNOCOOU 11020 ONPOMIHEHH .

Bionosiono, icuye mneobxionicme Oocnioumu enaue UV-eunpominrosanns Ha
oesinghekmanmu, 30Kkpema Ha IX AHMUMIKPOOHI 6lacmMu8ocmi ma 6U3HAYUMU
eghekmueHull 6NIUB YIbMPAPI0NIem08020 BUNPOMIHIOBAHHS HA 3ACIO.

Jlamna  JIPT-400 eukopucmosysanrace 5Kk  0dxcepeno  yibmpapionemosoeo
sunpomintosanus. Ilosepxns 600Ho20 po3uuny 3Haxoounracv Ha eiocmawui 0,25 m nio
oorcepenom  UV-eunpominioeanns. @omoaxmugosany piOuHy HAHOCUIU HA a2apose
cepedosuuje 8iopasy nicisa nocigy baxmepiu. byna nposedena ¢ixcayiss pocmy KonoHiu
MIKPOOp2aHizmis 36 000y Nic/isi HAHeCeHHsl 00pODOIeH020 PO3UUHY 0e3IH(EeKMAaHmy.

Ha xagedpi enexmpomexnixu, enekmpomexaniku ma erexkmpomexuonoeiu HYbBill
Vkpainu nposedeni  sumiprosanus pH, oKucioeanvbHo-8i0HO8H020 — NOMEHYIALY
0e3IHpIKyUUX po3uuHie 8iopasy nicis onpominenus. Ompumani epa@ivuHi 3aieHcHocmi
3MIH 0e3IHIKYIOUUX 8l1ACMUBOCMEN.

Bcmanoesneno, wo yrempaghionemose sunpomintoganns cymmeso 3minwoe pH ma
OKUCTIIOBANILHO-BIOHOGHULL  NOMEHYIAl BOOHUX pPO3UUHIE  Oe3iH@iKyrouux 3acoois.
Iumencusnicme ~ 3MiHU ~ napamempié  xapakmepua 011 YIbmpagionemosoco
BUNPOMIHIOBAHHA NPU eKcno3uyii 5-15 xeunum.

Onpominennst pozuuny «Keno Cid 210» npomsieom 5 xeunun egpekmusno npucnivye
eracmugocmi  pocmy  Mikpoopeauismie. Konyemwmpayiss  onpomineHo20  800H020
0e3iHpIKYIOU020 pO3YUHY MOdMCe Oymu 6 5 pazié HUINCHOW, HIJNC KOHYeHmpayis
HEONnpOMIiHEeHO20.

KawuoBi cioBa: yavmpaghionemose eunpominrweanns, Oe3in@ikyrouuil 3acio,
¢omoaxkmueauisn, onpominenns
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YIBTPA®UOJIETOBOE OBJIYUEHUE ITPEITAPATA
«KENO CID 210»
T.C. Knuscka, A.U. Pomanenxo, T. B. Tkauyk, b. H. baviuuk

AHHOTAmMsl. Hccnedoganusi no oOAYUeHUIO HCUOKUX Cped YIbmpaghuoiemosvim
usnyyenuem O0okazaiu 9¢pgpekmusHocms 3mo20 Memoodd 6 aKmueayuu Ceoucms
00OyuaeMulx geuecms.

Ilockonvky ynempaghuonemosoe uznyuenue A61A€MC eCMECMBEHHbIM U C Y4emoM
HEBbICOKOU CMOUMOCMU 9MO20 Memooa 8030€lCmBUsi HaA Geujecmsea CMoum u3yuums
erUsHUE YAbmpaguonsema HaA B00Hble Oe3uHuuyupyrujue pacmeopvl U Onpeoeiums
aghpexmuenvle cnocobwl e2o 0O1yUeHUs.

Coomeemcmeenno,  cywecmeyem  HeoOX00UMOCMb  UCCe008aMb  GIUAHUE
VIbMpaghuonemosoeco onmu4ecKko20 UNy4eHus Ha AHMUMUKPOOHblIe CBOUCMEA 800HbLIX
oe3unuyupyrowux  pacmeopos u  onpeoeisimv  IQpdexmusHoe  8o30elcmeue
VIbMPAPUOIEmMo8020 U3NYHUeHUs 0e3UHPUYUPYIOWe20 cpedcmaa.

B kauecmee ucmounuka ynbmpaguonemoso2o usnyyeHus UCHOIb308ANAChL AAMAA
JIPT-400. Paccmosinue mexcoy UCMOYHUKOM U3NYYEeHUsl U NOBEPXHOCHbIO HCUOKOCHU
cocmagnano 0,25 m. Pomoaxmusupo8anuyIo #CUOKOCMb HAHOCUTU HA a2aposylo cpeody
cpaszy nociae nocesa oakmepui. Ckopocms pocma b6axmepuii pecucmpuposanu yepes 24
yaca nocie 00pabomku cpeovi Pomoaxmusupo8aAHHOU HCUOKOCHBIO.

C yenvio uccnedo8anusi MEXAHUIMA GIUSAHUSL YIbMPaduoiemosoeo usiyueHus Ha
Quzuueckue ceoticmea Oe3UHOUUUPYIOWUX PACMBOPO8 HA Kageope I1eKmpomexHUuKu,
anekmpomexanuku u  anekmpomexuvonoauti HYbull Vkpaunvi usmepsiiu  pH,
OKUCIUMENbHO-80CCMAHOBUMETIbHBINL NOMEHYUAN 0e3UHPUYUPYIOUUX PACMBOPO8 CPA3)
nocne oonyuenus. Ilonyuenst epaguyeckue 3a8UCUMOCU USMEHEHUS 0e3UHDUYUPYIOUUX
C80UCME.

Boino obuapysceno, umo yrompaguonemogoe usiyuenue 3HAYUMENbHO U3MeHsem
pH u  oxuciumenvbHo-60cCMaHOBUMENbHbIL — NOMEHYUANl  BOOHBIX  PACMEOPO8
oesunuyupyrowux cpedcms. HumeHcusHOCmb UMEHEHUsT 8000POOHLIX NAPAMEMPO8
xapaxkmepHa 0Jisl y1bmpapuoiemoso20 uiyueHus ¢ 6blOepiHcKol 5-15 munym.

Obnyuenue ¢ evidepoickou 6 mevenue 5 munym pacmeopa «Keno Cid 2710»
aghpexmusno noodasnsiem pocmogvie Cc80UCMBA MUKpoopeaHuzmos. Konyenmpayus
001y4eHH020 B0OH020 0e3UHDUYUPYIOULe20 pacmeopa modxcem Ovlms 8 5 pas Hudice, Yem
V HeoOIYHUeHHO2O.

KuarueBbie ciaoBa: yavmpaghuonemosoe usnyuenue, Oe3uHpuuupyrouiee
cpeocmaeo, pomoaxmueayus, 001yyeHue
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