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INVESTIGATION OF THE BIOCIDAL PROPERTIES OF MIXTURES
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One of the most relevant areas of scientific support in the field of veterinary medicine is the development
and comprehensive evaluation of the effectiveness of antimicrobial agents under current requirements and
taking into account the spread of antibiotic-resistant strains of pathogens. Today, among the promising ways to
expand the range of disinfectants to ensure effective general veterinary and sanitary, and antiepizootic
measures in livestock production is the use of modern chemical and biotechnologies, in particular those based
on metal nanoparticles. The study aimed to investigate the spectrum of antimicrobial action of a mixture of
binary nanopatrticles of Ag, Zn, and Cu metals. The biocidal properties of the nanocomposite with a metal
concentration of Ag — 367.2 mg/l, Zn — 287.76 mg/l, and Cu — 4.8 mg/l were studied on the model of cultures
of enterobacteria Escherichia coli and Staphylococcus aureus, micromycetes Aspergillus flavus and larvae of
helminths Toxocara canis using conventional methods. Microbiological studies have shown that the Ag-Zn-Cu
nanocomposite exhibits bactericidal properties against the test cultures of S. aureus and E. coli and disinfects
100% of the test objects (tile, wood, cambric) contaminated by them at a concentration of 5.0% at an exposure
time of 3 h and a concentration of 10.0% at an exposure time of 1 h. The Ag-Zn-Cu nanocomposite at a
concentration of 5.0% with an exposure time of 1 h has a bacteriostatic effect on S. aureus and E. coli: on
average, 98.2 and 99.4% of the cells were inactivated on tile, 95.3 and 97.5% on wood, and 98.4 and 99.1% on
cambric, respectively. The nanocomposite at experimental concentrations (10.0-75.0% solution) at 20 + 0.5 °C
for 60, 120 and 180 min showed fungicidal properties against the test culture of A. flavus. In addition, a
significant fungistatic effect against A. flavus was found with an 8.0% solution; a slight growth inhibition was
observed with a 6.0% solution. The nanocomposite in 3.0 and 5.0% solutions showed neither fungicidal nor
fungistatic properties under the above conditions. Treatment of the test culture with 5.0% and 10% solutions for
9, 12, 24, and 48 h affected the development of T. canis eggs and caused their death at the larval stage (larvae
stopped moving and began to be destroyed). It was found that at an exposure time of 48 h and a concentration
of 10.0%, the nanocomposite showed disinfestation activity, delaying the embryogenesis and invasive ability of
larvae, and disinfected test objects contaminated with helminth eggs with high efficiency (up to 88.3—-95.9%).
The Ag-Zn-Cu nanocomposite exhibits bactericidal properties against the test cultures of enterobacteria
S. aureus and E. coli and disinfects the test objects contaminated with them at a concentration of 5% at an
exposure of 3h and a concentration of 10.0% at an exposure of 1 h. The lowest concentration of the
nanocomposite ensured complete inactivation of the A. flavus test culture at 20 £ 0.5 °C was 10%. The
nanocomposite at a concentration of 10.0% for 24 and 48 h disinfects test objects contaminated with T. canis
eggs and reduces the invasive ability of the larvae. Thus, the new data on the spectrum of biocidal action of
metal nanoparticles make it possible to improve the development of innovative directions for controlling the level
of pathogenic and opportunistic microorganisms in the environment.
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Memoro pobomu 6yno docnidxeHHs egekmusHocmi 0Oe3iHhikytodux 3acobie 3 pisHUMU
aKmueHodilYUMU pevyo8UHaMU 3a €KOJI02i4H020 supobHuUUmea npodykuii 60xinsHUUMea Ha nacikax
Pi3HUX pecioHie  YKpaiHu. [ocniOxeHHss npoeodunu y eupobHUYUX yMosax XapKi8CbKOI,
HHinpornnemposcekoi ma [lonmascbkoi obnacmed y nepiod 3 2012 no 2022 pp. Ycboeo 8
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Po3din 4. Slkicmb i 6e3ne4yHicmb NpodyKuii meapuHHuUymea.
BemepuHapHo-caHimapHa ekciepmu3a. BemepuHapHa ¢hapmakosio2isi ma moKcuKoJsioz2isi

docnidxeHHsix byno 3adisHo 1 400 60k0nuHUX ciMel KapramcbKoi | Cipoi yKpaiHCbKOI mopid 60xirl.
BEoxonu ympumyeanucb 8 murosux eyrnukax, naciku Oynu me0o80-3anusoeasnibHo20 Harpsmy
disanbHocmi. [Maciku, npomsizom rnepiody AocnidxeHb, 8 aKmueHUl Ce30H 8UB03USIU Ha KOYiernio 6
Mexxax ykasaHux peeioHig. [lpoeedeHHs nocmiliHo2o €eri3o0mosioaidyHO20 MOHIMOPUHaY Ha rnacikax
003801UMI0 KOHMpPOoIeamu i npoghiiakmysamu 8UHUKHEHHS ma riepebia iHgheKuitiHux xeopob 60xirl,
AKi 6ynu 3adisHi 8 docnidax npomsiaoM ekazaHo20 rnepiody. [ns KiiHiYHo20 AocnioxeHHsT 6OX0nUHUX
cimeli npoeodurnu ix nepioduyHi obcmexeHHs1 Orsl 8USIBNIEHHST XapakKmepHUX O3Hak rnepebicy
iHebekuitiHux xeopob 60xin — cmpokamicmb po3riody, XapakmepHi 3MiHU fedamHo2o ma
8i0kpumoezo po3rnody 60Xin, HaseHicmb 3a2ubnux fUYUHOK YU JIS/1€HOK, SKi xapakmepHi 05s
iHbekuitiHux xe0pob, makux SK aMepukaHcbKul ma egporelchbkili eHuUeub, napasHuneyp,
ackocghepo3 mouwjo. lNpomsiecom Oocnidy 6yrno eusierieHo briu3bko 2 % 60xonuHux cimed, y sIKUX
rposI8AsANUChL MeeHI KIiHiYHi 03HaKuU 3axeoprogaHb ma ocobriusocmi ix nepebicy y euensdi amiaHux
iHebekuitiHux xeopob. [na npoghinakmuku po3rnoscroOKeHHsT ma BUHUKHEHHSI Hoeux eunadkig
3axeoptosaHb Oyi0 erposadxeHo | 30iliCHI8ABCS KOMIIEKC 8emepuHapHO-caHimapHux 3axodis,
SAKUU 8KIoYas riposedeHHsT 8UMYWEHOI i rniiaHoeoi de3iHgbeKUii cmirnbHUKI8 i 8yriuKie, 06pobKu npomu
iHebekuitiHux xeopob 60xin. 3 ypaxysaHHsaM cydacHuUx eumoz 00 skocmi i 6esnedyHocmi rpooyKyii
60xinbHUUMea 6yro AocrnidXKXeHO Kirlbka KOMEPUIUHUX rpernapamie 3 pPi3HOK aKmueHOJIlYOoH
peyosuHOw — Hadoumosa Kucsioma, nepekuc 800HI0 ma kombiHogsaHi npenapamu 3 uumu diroHumu
pedosuHamu
Knroyoei cnnoea: 60xornu, 0esiHgbekuis, iHbekyiliHi xeopobu, nepeKucHi cronyku

boxonu € akTMBHOK CKNaZoBOK EKOCUCTEM, BOHM BUKOHYIKOTb BaXXNMBY OYHKLIO B 3amnUMEHHI
GaraTbOX POCnVH, WO 3abe3nevye ix iCHyBaHHS i 30epexeHHss Biopi3HOMaHITTA. 3aBOsKM aKTMBHIN
yyacTi 64Xin y npupoai, 34IMCHIETbCS aganTauis 00 3MiH KnimaTy i nigBULWLEHHA BMPOGHMUTBA
NPOAYKLUIT CinbCbKOrocnogapcbkoro BUpobHMUTBaA. Y Hawomy XUTTi 75 % CinbCbKOrocnogapCbKnx
KynbTyp nOTpebyloTb 3anuneHHa 6gpkonamu Ta iHWUMKM KOMaxamu AN CTIMKoro BUPOGHMUTBA
NPOAYKUii i BpoXanlHOCTi KynbTyp. MegoHocHi 6axonu farTb MOXMMBICTbL 3abesnedyBatv niogen
LiHHUMM NPOAYKTaMu XapyyBaHHS Ta CUPOBMHOIO A58 6aratbox nepepobHux ranysen.

OpHuMm i3 ronoBHUX npaBun 306epexeHHs 6axin y npupoai € HeaonyweHHS BUMHUKHEHHS
iHdeKuinHMX XxBopob Ta iX pPO3MNOBCIOMKEHHS HA nacikax. 3abopoHa 3acToCyBaHHA B OAXKIiNbHULTBI
aHTMOBIOTUKIB Ta iHWMX NiKyBanbHMX npenaparTiB (Cynbdaninamian, dypaHoBi Cnomnykn Towo) BMBena
Ha nepwwnin nnaH AaesiHdekuito B 60poTbbi 3 3apasHuMn xBopobamu 6oxin. Tomy, gesiHdekuia e
OCHOBOI eeKTMBHOI npoddinaktnkm i 6opoTbbun 3 iHdekuiHuMn xBopobamu 6axin. Kpim Toro,
JesiHdekuis € yHiBepcanbHMM 3axo4oM Y nikBigauii xBopob TBapuH Ta 64xin. Y O4XinbHUUTBI Lewn
cnocid 6opoTbbM 3 3apasHMMKM xBOpobGaMM Mae rorfioBHE, YHIBepcanbHE 3HAYEeHHs, Tak 9K €
edekTUBHUM MeTogoM 60poTbOM Npu 3axXBOPIOBaHHAX BakTepianbHOi, BipyCHOI, rpMOHOI Y/ 3MilLaHOI
etionorii. [lNpoBedeHHA AesiHdeEKUil CcnpsaMOBaHO Ha pPO3PUB  €EMi300TUYHOrO faHura npu
iHbEKLINHOMY 3axBOPIOBaHHI 3a paxyHOK 3He3apaxeHHs1 bakTopis nepeaadi 36yaHuKIB iHpEeKUInHNX
xBopo6 64xxin [1].

Y ©4XKinbHMUTBI, OOHUM i3 OCHOBHUX (haKToOpiB nepefadvi 30yOHUKIB iHGEKUiIMHMX XBOpPOb €
CTiINTbHUKN, B SKMX (POPMYIOTBCS PO3NIig Ta KOPMOBI 3anacu. Y CTinbHUKAX BigMidaloTb Hanbinblue
HaKOMUYEHHSA Pi3HOI Mikpodbopu, y TOMy 4uchi i natoreHHol. Ha naciku, ski € 6narononyyHnmn Wwoao
iHpekuUinHMX xBopoO, 30yOHWKIB 3axBOPIOBaHb 4aCTO 3aHOCATb i3 3abpygHEHUMU CTiNbHUKaMW,
BOLUMHO, NpogykTamu OopKiNbHULTBA, NbOTHUMKM Oaxonamu, podamu abo 6gxononaketamm Ta
MaTkamu, SKi  3aKynoBylOTb B IHWWX rocrnogapcteax. Y pesynbTaTi XUTTEQIANbHOCTI 6a4xin
6e3nocepeaHbO B CTiNMbHUKAX HAKOMUYYKOTbLCA 3anuvLlKM KOKOHIB, KOHTaMiHOBaHa nepra Ta mej,
3anuwkK 3arnbnmnx NMYMHOK Towo. Bmkonu 3gatHi cami oumwaT rHisgo, ane He 3aBxau ue byeae
AO0CTaTHbO ePEeKTUBHO. | AKLIO He NPOBOAUTM NIaHOBY NPOMiNakTUYHy Aes3iHdekuilo, TO B O4KOMNMHIN
CiM'T HAKOMMUYETLCA KPUTUYHUIA PiBEHb MATOreHHOI MIKPOgNopu, SKUN 34aTHUA BUKIUKATU IHPEKLINHI
xBopobwu [2, 3, 4].

3rigHO 3 OCTaHHIMM HOpMaTMBHMMW OOKyMeHTamu €sponencbkol Komicii, y BignosigHOCTI
BNPOBAaMKEHHA cUCTEMM Oe3nNevHOCTi Npu BUPOOHMUTBI, nepepobui, 30epiraHHi i CNoXUBaAHHI
NpoAyKUii TBapMHHULUTBA, B TOMY 4MChi i Meay, YiTKO pernameHTylTbCA npasuna BUPOOHMUTBA
OpraHivyHol NpoayKUii, a TakoX PevYoBMHM i METOAM, sIKi 3aCTOCOBYHOTbCS ANSA LbOro BUMPOOHMLTBA.
BukopucTtaHHA 3acobiB Ans ouneHHs Ta aesiHdekuii B 64XiNbHMUTBI Npy opraHiyHOMYy BUPOOHWULTBI
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perynioetbca 3a pernameHtom 2092/91, ne 6ynun nepenivyeHi pe4oBMHN A03BOSEHI ANs1 3aCTOCYBaHHSA
ans  gesiHdekuii y 64KinbHMUTBI. Ane 3 4yacom, BUMOMM A0 SAKOCTi i 6e3neyHocTi npoaykuii
OoXinbHMUTBA 3pocTanu i 3a ocTaHHi 10 pokiB cyTTEBO 3MiHUNKCH [5, 6].

EkonoriyHo obrpyHTOBaHUM Nigxig 40 OYUCTKM Ta AesiHdekuii y 64XINbHULUTBI Nonsirae B ToMy,
o6 BU3HAYUTU NAPUTET MK AOCATHEHHAM edEeKTUBHOCTI Ae3iHdeKLii i HeraTUBHMM BMMMBOM Ha
AKICTb NPOAYKTIB 64KiNbHMUTBA Ta ekonorito [2, 5].

BpaxoBytounm BUCOKY CTiKiCTb 30yOHMKIB iHDEKLiMHMX XxBOpoO OaXin y 30BHILUHBOMY
cepefoBuLLI | B npoaykTax 6oxineHMuTBa, 6aratbMa gocnigHnkamm po3pobnanncsa caHiTapHi 3axoau,
CNpsiIMOBaHi Ha HeNTparnisadito MexaHiaMy nepegadi 30ygHukiB iHEKLiMHMX XBOPOO.

Hanbinblw npakTU4HMM BUSIBUBCS XiMiYHMIA CMOCIO 3HE3apaXKeHHS OmKOoNsApCbKOro iHBEHTapIo,
CTiNbHWKIB Ta BYNuKiB. 3a GaraTopiyHy NpakTUKy OOCMiAXeHb Y LbOMYy HanpsiMKky 6yno BUBYEHO
6e3niy AesiHdIKyYMX PeYOBUH, AKi HanexaTb A0 Pi3HMX rpyn XiMivHUX cnonyk [1, 3, 4].

Y cyyacHuMX yMoBax pO3BUTKY OXKiNbHMLTBA, NPW €Kosorizauil TEXHOMOrYHNX NpOLECIB
BMPOOHMLUTBA MPOAYKTIB O4XINbHUUTBA, NpW 3pOoCTaltoyuMx BMMOrax A0 SKOCTi i 6e3neyHoCTi umx
NpoOAaYyKTiB, — 3pOCTae 3Ha4YeHHs AesiHdeKLil, B OCHOBI SKOI NOMsralTb NPUHUUNKN 300PpOB’S noden,
ekororii Ta ekoHOMiIYHa epeKTMBHICTb [5, 6].

MeTta pobotu — pocnigntn egekTuBHICTb Ae3iHdikylounx 3acobiB 3a yMOB €KOJOriYHOro
BMPOGHULUTBA NpoAayKLii 64KINbHMLTBA NpY 3MilLaHNX iHAEKUINHMX XxBopobax 6axirn.

MaTtepianu i MmeToaun. [JJocnigXeHHa NpPOBOAUNN Ha Nacikax pi3HMX perioHiB YkpaiHu y nepiog
2012-2022 pp., oe peectpyBanu 3miwaHy dopmy nepebiry iHdeKuinHux xBopob Omxin, wo
nigTBEPAXEHO  BUAINEHHAM  KynbTyp  30ygHuMKIB  iH(bekuiMHux  xBopob  poannogy  6axin:
amepukaHcbkoro rHunbuUto — Paenibacillus larvae ssp. larvae, eBponencbkoro — Paenibacillus alvei,
naparHunbuto — Paenibacillus paraalvei, a Takox miuenin i cnopu natoreHHux rpmnbie — Asc. apis,
Asp. niger, Asp. flavus. Bcboro B gocnigkeHHsax 6yno 3agigHo 1 400 64K0nMHMX CiMEN KapnaTCbKOi i
Cipoi yKpaiHcbKoi nopig 64xin i3 Tpbox obnacten YkpaiHm — XapkiBcbkoi, [HiNponeTpoBCbKOi Ta
[MonTaBCbKOI.

Boxonu yTpumyBanucb y TUNOBUX BYNuMKax, nacikm 6ynv meaoBO-3anvnoBasnibHOro Hanpsimy
disneHocTi. MNaciku, npoTarom nepiogy AocnifXeHb, B akTUBHUA CE30H BUBO3UIN Ha KOYIBMIO B MEXax
yKasaHux perioHiB. [poBegeHHs NOCTIMHOMO eni300TONOMYHOrO MOHITOPUHIY Ha nacikax 403BONUIIO
KOHTPOSOBaTK i NpoinakTyBaTn BUHWKHEHHA Ta nepebir iHdekuinHnx xBopob O64xin, aki 6ynn
3agigHi B gocnigax npoTaroM BkasaHoro nepiogy. Ons KniHIMHOrO ocnigXeHHs 60KOnMHMX cimen
NpoBOAUNK iX NepioanyYHi OBCTEXEHHSA ONs BUSIBIIEHHS XapaKTepHUX O3Hak nepebiry iHeKUinHnX
XBOPO6 BN — CTPOKATICTb PO3MMOAY, XapakTepHi 3MiHM NeYaTHOro Ta BiAKPMTOro posnnogy 64xin,
HasABHICTb 3arnbnMx JNUYMHOK YN NSANEYOK, SKi XapakTepHi Ans iHdekuimHnx XBopob, Takux sk
aMepUKaHCbKMI Ta €BPOMNENCLKUA THUNeub, naparHuneub, ackocdepos Towo. lNpotarom gocnigy
6yno BusiBNeHO 6mnn3bko 2 % OMKONUHMX CiMERn, Yy SKUX MPOSABMAANUCH MEBHi KMiHIYHI O3HaKM
3axBOpOBaHb Ta 0COBNMBOCTI iX Nepebiry y BUrnsai aMillaHmx iHdekUinHMx xeopob.

Mpyn BUBYEHHI aKTUBHOCTI Ae3iHEKTaHTIB y BMPOOHMYMX YMOBax BUKOPUCTOBYBANW rOTOBI
npenapatmMeHi bopmK, OO3BOSEHI ANS BETEPUHAPHOT Ta MeOMYHOT MPaKTUKKU, SIKi nokasanu BUCOKY
eEeKTMBHICTb BakTepuumaHuX, MIKOUMOHUX, CMOpOUMAHMX BNACTUMBOCTEM Ha TeCT-KynbTypax,
BKasaHMX BuLLe XBOPOO OaXin. Y OaHUX OOCHISKEHHAX BMKOPUCTOBYBanu AesiHdikytodi 3acobu i3
rpynu OKMCINtoBadiB, siki Bynn nonepefHbO MPOTECTOBaHI i MOKasanu BUCOKY edeKTMBHICTb. Byno
BiAibpaHi KomepLinHi NpenapaTn, siki 3apeecTpoBaHi B YKpaiHi Ha OCHOBI 4il04NX PEYOBUH: NEPEKUCY
BogHto (IM3-okcoHia, nepekuc BogHwo 30 %); Hapoutosoi kucnotn (HOK) (OwusosaH dopTe);
KombiHoBaHi npenapaTtu Ha ocHoBi HOK Ta nepekucy BogHto ([esocent dopTte, M3-0okcoHia aktme C,
M3o-kcoHia aktne 150).

JesiHdikylodi po3umMHM roTyBanM Ha nacikax 6esnocepegHbO neped  3aCTOCYyBaHHAM.
TemnepatypHun pexunm pobounx posunHie 6ys 20-25 °C, TemnepatypHi napameTpu nosiTpsa 6ynu B
3anexHoCTi Big nepiogy npoBefeHHA gocnigy: Big 14+ 2°C go 20+ 2 °C. Y pocnigax rotysanm
poboui po3umHu AesiHdekTaHTiB, Aki manu TemnepaTypy 20-25 °C. [ocnigxyBaHi Oe3iHiKytoui
3acobu HaHocunn Ha 06’eKkTM i3 ApibHOAMCNEPCHUX PO3NWOBaYiB, OO0 X PACHOrO 3BOSIOXKEHHS.
CTinbHNUKM 06POBNSANM Ae3po3UMHamMm 3 po3paxyHKy 100—150 cm® Ha CTOPOHY pamKu.

Ana pgocnipxeHb Gyno 3agigdHO TEXHOMOrYHO MPMAATHI THI3AOBI CTiINbHUKM He Binblue TPbOX
poKiB ekcnnyaTauii y Bynukax. CTifibHUKWM Many TEMHO—KOPUYHEBUIA Ta KOPUYHEBUI KOMIp, B OKPEMUX
BUNaZKax 3 3anuwkamm 3armbnoro poansiogy.
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PesynbTatn pocnigxeHb. Pe3ynbtatv BMBYEHHA aKTUBHOCTI AE3iHMIKYUYNX PO3YUHIB Y
BMPOOHMYMX YMOBaX Nacik npu npodinakTMYHNX Ta NNaHOBUX CaHIiTapHMX 3axogax nokasanwu, Lo BCi
npenapaTt NposBUNN BUCOKY €QDEKTUBHICTb. [MpOTAromM KOXHOro akTMBHOrO O4KONOBOAHOIO CE30HY
Ha XKOJHIM naciui, e NpoBOAMIN Ui CaHiTapHi 3axoaun, He BigMivYanu peumameiB iHpEKUiINHNX XBOPO6.
Bigmivyann Bnucoky TEXHOMOriYHY AKICTb CTINLHUKIB Nicna NnpoBeAeHHA Ae3iHdeKLil, a came — cyTTeBe
OCBITNEHHS CTiNbHWKIB 3 TEMHO—KOPMYHEBOIO A0 CBITNOr0 KONbOPY, BUAANEHHS 3anuLLKIB nepru.

Po6oui posunHu ycix npenapaTie y 0,5 %-1 kOHUEHTpaUil 3a MiHiManbHOi ekcnoauuii (6 roa)
BUSIBNANN aKTUBHY Jito.

Y SKOCTi KOHTPONbHOro npenapaTty Npu MOPIBHAHHI edeKTUBHOCTI Ae3iHdikyrounx 3acobis
BukopuctoByBanu 10 %-n po3uMH MNEpPEKUCY BOAHIO, SKUA 3aTBEpKEHUW Yy BeTepuHapii ans
aesiHdekuii CTiNbHUKIB | 6pKONAPCHKOro iHBeHTapto. Po3unH nepekucy BOAHK B KOHUeHTpauii 10 %,
akTuBizoBaHun gogasaHHAM 0,5 %-1 OLTOBOT KUCNOTW, BONOAIE LUMPOKUM CNEKTPOM aKTUBHOCTI MPOTU
30yAHMKIB aMepUKaHCbKOro, EBPOMNENCHKOrO rHUMbLIB, NaparHUbL i MiKO3IB.

Micns  BCTAHOBMEHHS  ONTMMAnbHOI  €eKCcrno3vuii  AEe3iHDIKYIUMX  PO3YMHIB, BMBYANM
TEeMNEpPaTYpHUA PEXUM NpoBeaeHHA aesiHgekuii. Bci gocnigkeHHda, onucaHi suwe, npoBogunn 3a
Temnepatypu po3udmHiB 20-25 °C, ane npu BUPOOHMYMX BUMPOOYBAHHSX BiAMIYaNM 3HKEHHS
TemMnepaTtypu MOBITPsl, BHACMIAOK 4Oro CHOCTEpIiranocb 3HWXKEHHS Temnepatypu Oe3iHQiKyrunx
pPO34MHiB. BMBYEHHSI TemnepaTypHUX PexuMMmiB AesiHdekuii NoB'A3aHO 3 TUM, WO Yy BUPOBHMUMX
yMOBax MpOBEAEHHSA 3He3apaXKeHHs1 CTiNbHWUKIB i OmKonspcbKoro iHBeHTapto BigbyBanocs Ha
BiKPUTOMY MNpocTopi 3a TemnepaTypu nosiTpsa 14-18 °C. lMpoBogsun aesiHdekuii CTinbHUKIB Ha
BiOKPMTOMY MpPOCTOPI Big3HA4YannM 3HWKEHHSA TemnepaTtypu poboumx PO3YMHIB MPOTArOM MNepLUOi
roguMHu, 9dKka gocdrana TemnepaTtypu HaBKOMUWLHLOIO MOBITPS. 3  METOW  [OCArHEHHS
TepMOCTaTU4HOro edbekTy, pamkuM nicna obnpuckyBaHHS OE3iHRIKYUYMM pPO34YMHOM CKnaganu B
BYITMKM i HaKpyBanu nniBkoto. [pn BUKOPUCTaHHI Takoro NpUUOMY 3HWKEHHS TeMmnepaTtypu poboumnx
po34YMHiB OesiHeKTaHTIiB BigOyBanocs nocTynoBo, NpoTaroM 2,5-3rod, a 3a COHAYHOI norogum
TemnepaTtypa B3arani He 3HwxyBanacs i 36epiranaca Ha piBHi noyatkoBoi 20-25 °C. lNocTtynose
3HUMXKEHHSI TemnepaTypyu BOAHMX PO34YMHIB AesiHdikytounx npenapaTiB go 15 °C He BWMKNKUKano
3HMXKEHHS] aKTUBHOCTI Ae3iHeKkTaHTiB abo 306inblUeHHS ekcno3uuii X po34YMHiB Ha ob’ekTax.
3acTocyBaHHs NONIeTUNEHOBOI MNIBKA A03BOMUNO AOCATTU TEPMOCTATMYHOIO edekTy Ans NigTPUMKK
Temnepatypu poboumx po3uMHIB AE3iHMIKYUMX npenapatiB npu  3He3apakeHHi CTiNbHUKIB,
©4KONAPCLKOro iHBEHTApPI0, BYJMKIB.

PesynbTaTtn pgocnigpkeHb cBigyaTb, WO OOCRIAXKYyBaHi Ae3iHdikyodi npenapaTy Ha OCHOBI
NepeknucHUX crnonyk (HagouTOBOI KUCMOTW, Nepekucy BOAHK Ta ix kKoMb6iHauil) nmokasanu BUCOKY
eEeKTUBHICTb NPU NpOBeAEHHI Ae3iH(eKLi CTINbHUKIB Yy BUPOOHUYMX YMOBAX.

KoHTponb epeKTMBHOCTI Ae3iHdeKuii TpoBOANNN LUAAXOM KITiIHIYHOro ornsagy 64KonmMHUX cimen
Ta AOCNiIMKEHHSA 3MUMBIB 3 00pobneHnx ob’eKTiB, 3rigHO i3 3aranbHONPUAHATAMKM MeTodamu. Y BCiX
BMNagkax pesynbtatm nabopaTtopHMX AOCMiAKEeHb KOHTPOMbHUX 3MMBIB Oynn HeraTMBHUMUM —
KyIbTyp NaTOreHHUX MiKpoopraHiamiB He BUAINUAN NPOTArOM Mamxe BCbOro nepioay OOCnimXeHb.

B okpemi poksm Ha pocnigHux nacikax BigMidanu MNOOAWHOKI BMNaAKM KMiHIYHOrO MposiBy
iHeKuinHnx xBopo® (ackocdepos, amMepuKkaHCbKUW THWUMEeUb), ane KifbKiCTb Takux CiMen He
nepesuwwmna 2 % 3a BeCb Nepioa NpoBeAEeHHS MOHITOPUHTY.

BaraTopiyHnii MOHITOPUHT ePEKTMBHOCTI 3aCTOCYBaHHA €KOMOriYHMX 3acobiB AesiHdekuii ans
06pOBOK CTIMbHUKIB Ta IHLWOrO0 pPeMaHeHTy CBidYuTb MPO BUCOKY e(EKTUBHICTb LibOro CaHiTapHOro
3axo4y B cucTtemi npodpinaktvku i nikeigauii iHekuinHux xBopob 3miwaHoi eTionorii. Kpim Toro,
BMCOKa EKOJOMYHICTb BKa3aHMX XiMIYHWX CMOMyK, rapaHTyBana BUCOKY SIKICTb OTPUMaHOI MpoAyKLUil
OKiNnbHULUTBA.

Y nitepaTypHux gxepernax 3ycTpidatoTbCa AaHi Wono HEBUCOKOT edDeKTUBHOCTI 3aCTOCYBaHHS
XiMiYHMX MeToaiB AesiH(eKuii 3a aMepuKaHCLKOro rHUNbL0, ane Hawi AOChiopKEeHHA cBigvaTtb, LUO
3aCTOCYBaHHSA NEepPeKUCHUX CMOoJyK NPy 3He3apaXKeHHi CTINbHUKIB BUSBUNN BUCOKY e(PEeKTUBHICTb Npu
3MiwaHux popmMax nepebiry iHdekuinHnx xBopob Ha nacikax Tpbox obnacten YkpaiHu. LLlo noBHicTo
36iraeTbCcs 3 AaHMMKU nonepeHix gocnigis y nabopaTopHMX yMOBax Ha TeCT-KynbTypax 30yAHUKIB
3MillaHnXx XBopoo 6axin.

Kpim TOro, pwusvku 3abpydHeHHA npoAykuil 64XinbHUUTBa 3anvwkaMy  XiMiYHUX  Cronyk
Ae3iHikytoumx 3acobiB NepekncHoi rpynu Oyxe Hu3bKi. Tak §K, y pesynbTaTti XiMiYHOI peakuii Lmx
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XiMiYHUX CNONYK BUAINSAETECA aTOMapPHUA KUCEHb, SIKUN HE BUABNHAE TOKCUYHOCTI, LLIO BKpan BaXXNuBO
3a eKOnoriYyHNX YMOB BUPOOHMLTBA NpoayKuii 64XinbHMLTBA.

BucHoBku. B ymoBax 3Ha4yHOro HaBaHTaXXEHHS 3abpyAHIOYMX (PAKTOPIB Ha HABKOSULLHE
cepenoBulle, i B TOMY 4mucni MikpobionoriyHoro, 64konu CTUKalTbCsl 3 3arpo3amMmm BUHUKHEHHS
3apasHux XBopoO, SAKi BUKNMKaloTb ix ocnabneHHs i 3armbenb. OcobnmMBO Le CTOCYETLCA 3MillaHUX
dopM nposBy iHdeKUinHMX xBopob ©axin. LLo6 nonepeguTy BUHUKHEHHS | PO3MOBCIOAKEHHS LMX
XBOpO6 y 64XINbHMUTBI MOXIMBO NMLLE 3aCTOCYBaHHSA BETEPUHAPHO-CAHITAPHUX i FiriEHIYHNX 3axoaiB,
i3 3aCTOCyBaHHSAM MEBHOrO nepeniky XiMidHMx 3acobiB, SKi MalTb BUCOKY €(QEKTUBHICTb i
€KOMoriyHiCTb. | came gesiHdekuis € TMM OieBUM 3axo40M, SIKUA O03BOSsiE eDEKTMBHO 3HE3apasuTu
30ygHuKiB XxBOpo6 O4Xin i He KOHTaMiHyBaTW NPOAYKTM O4XINbHULTBA 3anMKaMy XiMiMHUX CNOMyK
Ae3iHiKytoumx peyoBuH. |, Ak nokasanu 6araTopivHi 4OCNIOKEHHSA, BUCOKY CaHIiTapHy eEeKTUBHICTD i
ririEHiYHi BNAcTUBOCTI BMABWMNM Ae3iHQiKyodi 3acobn Ha OCHOBI MEPEKUCHMX CMONMyK — HadouTOBOI
KMCNOTW, NEPEKNUCY BOAHIO Ta iX KOMOiHOBaHI npenapaTtunBHi hopmu.

MepcnekTnBM noganblUMX AOCNIMKEHb: Y 3B'A3KY 3i 3HaYHUM PO3MOBCIOPKEHHAM 3MillaHNX
iHOpeKLiHMX xBOpo6 6Xin HeobXigHO MOCTIMHO NPOBOAMTU NPOMINAKTUYHI 3axoau, sKi 'PYHTYOTLCA
Ha KOMMMEKCI BeTepMHApPHO-CaHiTapHMX 3axoaiB. NMpoBeaeHHs NnaHoBOI Ae3iHMeKUil CTiNbHUKIB Ta
iIHLIOro B6aXONSAPCLKOro peMaHeHTY e(eKTMBHO NMPOdiNakTye BUHUKHEHHS Ta PO3BUTOK iHDEKLINHNX
XBOpO6 ©Xin i rapaHTye BMCOKI FirieHiYHI SKOCTIi NnpoAayKuii 64XinbHUUTBA, WO pobuTb Len Npuiom
HeobXigHOI CKNagoBOK KOMMMEKCHUX 3axX04iB Y NpodyinakTuui xsopob 6axin.
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DISINFECTION EFFICIENCY UNDER CONDITIONS OF ECOLOGICAL PRODUCTION OF BEE PRODUCTS

Rudenko Ye. V., Sumakova N. V., Rudenko O. P., Sanin Yu. K., Yemelianov A. V., Kovalenko O. A.
National Scientific Center “Institute of Experimental and Clinical Veterinary Medicine”, Kharkiv, Ukraine

The aim of the study was to investigate the effectiveness of disinfectants with different active ingredients
in the ecological production of bee products in apiaries of different regions of Ukraine. The study was conducted
in the production conditions of Kharkiv, Dnipro and Poltava regions in the period from 2012 to 2022. A total of
1,400 bee colonies of Carpathian and grey Ukrainian bee breeds were involved in the research. The bees were
kept in standard hives, and the apiaries were of the honey-pollination type. During the research period, the
apiaries were taken out for nomadic work within the specified regions during the active season. Continuous
epizootic monitoring at apiaries allowed us to control and prevent the occurrence and course of infectious
diseases of bees involved in the experiments during this period. For the clinical study of bee colonies, periodic
examinations were carried out to identify the characteristic signs of infectious bee diseases, such as brood
variegation, characteristic changes in the sealed and open brood of bees, the presence of dead larvae or
pupae, which are characteristic of infectious diseases such as American and European rot, parasitic rot,
ascospherosis, etc. During the experiment, about 2% of bee colonies were found to have certain clinical signs of
diseases and peculiarities of their course in the form of mixed infectious diseases. To prevent the spread and
emergence of new cases of diseases, a set of veterinary and sanitary measures was introduced and
implemented, including forced and planned disinfection of honeycombs and hives, and treatment against
infectious diseases of bees. Taking into account the modern requirements for the quality and safety of
beekeeping products, several commercial preparations with different active ingredients were investigated —
succinic acid, hydrogen peroxide and combined preparations with these active ingredients

Keywords: honeybees, disinfection, infectious diseases, peroxide compounds
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