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JIOCJIJUKEHHS EOEKTUBHOCTI
BUKOPUCTAHHS JE3IHOEKTAHTY «ADALUX»
JUUISI HAJIAHHSI TAIEPOBOMY MATEPIAJTY
BAKTEPULIMHUX BJIACTUBOCTEMN

3invenko L. B., baoiu O. B., Hutaimsiiai K.O.,
IlocTenko O.F0., Kononenko K.C.

HaykoBo-aoc/1igHa ycraHoBa «YKpaiHCbKHI HAYKOBO-
JDOCTiTHUI IHCTUTYT €KOJIOTiYHHX MPOodIeM»,
ByJ1. Bakyuina, 6, m. XapkiB, Ykpaina

IocTranoBka nmpodsaemu. CroronHi B YKpaiHi, K
i B IHIIMX KpaiHaX CBITy, NHTaHHS palliOHAIEHOTO
NPUPOJOKOPUCTYBaHHS Ta 3aXUCTy JOBKULIS  BiX
3a0pyJHEHHS MalOTh HaWBaXKJIMBIiNIe 3HA4YCHHS. 3apa3s
icHye BeiMKa mpoOiema, IOB’S3aHa 3 HAKONUYCHHSIM
MOJIMEPHHUX BIIXOJIB, IO KaracTpodiuHe 3a0pyIHIOIOTH
IUTAaHETy.  BifbIINICTh  IUIACTHKOBUX  BIAXONIB  HE
MiUIATalOTh PECAMKIMHTY, INPOTE pO3KJIaJaHHA iX Ha
3BAJIMIAX MOXKE BiIOyBaTHCS HPOTATOM JECATKIB POKiB
[1]. ¥V tpaBHi 2019 poky Paga €C cxBanuna J{upextusy,
sKa nependavae 3a00poHy B kpaiHax €C BUpOOHHITBO Ta
NpOoJak OJHOPA30BUX IUIACTHKOBHX BHPOOIB, y TOMY
YUCIi, TAKyBaJIbHHX  MaTepiamiB, sKi  IITHPOKO
BUKOPUCTOBYIOTBCS B JIETKMA Ta  XapyoBii
npomucioBocti, a 3 2021 p. mependavyaeThcs 3a00poHa
BUPOOHMITBA 1 TpPOJAXy OJHOPA30BUX BHPOOIB 3
macTuky [2].

OnHUM 3 3aXOiB 3aXHCTYy HPUPOJHUX PECYPCIB
BiI ~ BHCH&XEHHS €  3a0e3Me4YeHHs  OIIaJHOTO
MPUPOJOKOPUCTYBAHHS. Tax, HaIpuKIaz, K
IBTEPHATHBY IUIACTHKOBHUM BHpPOOaM CBITOBI EKCIIEPTH
MPOTIOHYIOTh 3aCTOCYBaHHS NAaIllepOBHX, O10PO3KIIAIHUX
(biomomiMepHUX), 0araTopa3oBHX CYMOK Ta YITAaKOBOK.
Tomy 3apa3 y OaraTthoxX KpaiHaX BemyTbCA POOOTH, SKi
CIpsIMOBaHI Ha pO3pOOJICHHS Ta BUPOOHHUIITBO YIAaKOBOK 3
JIOCTYITHUX 1 €KOJIOTTYHO YHUCTHX 1 TPUPOJIHUX MaTepiaiB,
SIKi 3MOXYTb JerpaayBaTH y IpyHTI abo kommocti [3].

BaxIMBOIO BIACTUBICTIO MaTEpiaiy, KA MOXKE
BUKOPHCTOBYBATHCS ISl TIaKyBaHHs, € Horo 0io0esrmeka.
ToMmy omHMM 3 HampsMIB JOCHiIKeHb y cdepi BUOOPY
ANbTEPHATHBHUX BHUMIIB YIIAKOBOK 1 MarepialiB €
BCTAHOBJICHHS iX CTIMKOCTI 40 MiKpoOioJIOTi9HOTO
3a0pyaHeHHsS 1 exoOe3neka y pa3i yTBOPEHHs BiIXOIB.
Jns  3He3apakeHHS 1  HagaHHS  OaKTEpHIMAHUX
BJIACTHBOCTEH MaTepially BAKOPUCTOBYIOTh Pi3HU METOH,
y TOMy 4ucii, o0poOneHHs ix aesindexrantamu [4, 5].
Tomy mamm OyB ampoOoBaHWi OakTepHUIMIHWNA 3acid
(sIKuit HEe MICTUTB XJIOP) BiTHOCHO HAarepoBOro MaTepiaiy,
SIKAH 4aCcTO BUKOPUCTOBYIOTH Y POMHUCIIOBOCTI.

MeTa — 0CTiKYBaTH CTIHKICT 3pa3KiB mamnepy
pi3HOi HITBHOCTI O MiKpOOIOJIOTiYHOTO 3a0pyAHEHHS
miciast  oOpoOyieHHsT  iX  OakTepHIMIHMM  3ac000M
«ADALUX».

O0’ekTH AOCHITKEHHS] — 3pa3Ku Tamnepy, sKi
IIMPOKO  BHUKOPHCTOBYIOTBCSI B IIPOMHCIIOBOCTI,
mineHictio 80 r/cM?, 52 r/em?, 50 r/em?;  pinkuii
Oakrepunuanuii  npemapar «ADALUX» (mamami -
mpemnapar) — JAe3iHQEKTaHT SKHH He MICTUTh CIOJYKH
XJIOPY.
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Marepiaau Ta MeTOIU AOCTiTKEeHHS

3paskn  mamepy  obpobmoBamm  0,1%-mm
PO3YMHOM Ipenapary y BUIJISI aepo3oiiro Ta 30epiranu
Npyu  KIMHATHIA TemrepaTypi TNpOTSIroM  Micss i
KOHTPOJIIOBaJIM. Y THX JKe yMoBax 30epiramucs i
HEoOpOOJICHI 3pa3Ku marepy.

JlocmipkeHHs! 3pa3KiB 1010 MiKpOO10JIOTYHOTO
3a0pyaHeHHs mpoBoawH 3a 7, 14 Ta 30 1i6 3a HACTYTHUMH
MIOKa3HUKaMU:

- 3arampHe MikpobHe uwmcmo (3MY) - rpynma
canpoiTHUX OakTepiid, MO IMHUPOKO PO3MOBCIOKEHI B
HABKOJIMIIHBOMY CEpEJOBHIL;

- Oaxrepii rpymm kwmmkoBoi mammuku (BI'KII) — €
IHAUKATOpOM  (PeKabHOTO 3a0pyAHCHHS, TOMY IO
CEepeJIOBUILEM ITPOKUBAHHS € KUIIEYHHK TETNIOKPOBHHX
OpTraHi3MiB;

- enrepokoku (EK) — Takox € iHAMKaTOpaMu CTIHKOTO
3a0pyAHCHHS;

- MIKpPOCKOIIYHI IpUOU IUIICHSBI Ta JAPLKIKCIOMNIOHI —
IOIMPOKO  PO3IOBCIODKCHI B BCIX cdepax TOBKIIIIA
(TIOBITpI, IPYHTY, BOI).

- CeleKTHBHI ~ TIOXWBHI  CEpeJOBHUINA
3pOCTaHHA,  sIKi  BHKOPHUCTOBYBAlH,  BIATIOBiIaJH
BIIACTUBOCTSM MIKpOOPTaHi3MiB, IO BH3HAYAIHUCS.
CrifikicTh  3pa3kiB  mamepy [0 MIKpPOOiOIOTigHOTO
3a0py/HeHHs, a00 OaKTepUIMIHI BJIACTUBOCTI IMamepy,
00pOOJICHOTO  MpemaparoM BH3HAYAIM  HACTYIHHMU
METOJaMHu: KOHTaKTHUM  (JMCKOBHM),  arapoBOIO

3aJMBKOIO, INTYYHUM 3a0pyJHEHHSM IIOBEPXHI HOmepy
TecT-00’€KTOM — KHIIKOBOO manmmdkoro Esherichia coli B
(mamami — E. coli B). Meroau xonmakmuuil i azapogoi
sanueku [6, 7] 3acHOBaHI Ha KOHTAaKTyBaHHI 3pa3KiB
rarmepy 3  BIANOBIJHMM  CEJEKTUBHUM  OXXHBHHM
CepeJIOBHUINEM, SIKE, y pa3i CIPHUATINBUX YMOB, CTUMYJIIOE
pICT MIKpOOpTaHi3MiB, SKII0O BOHH 3HAXOMATHCS Ha
MTOBEPXHI 3pa3KiB, 3 MOAJBIINM YPaxXyBaHHIM KiJIbKOCTI
KOJIOHI# 11X Mikpoopranizmi (KYO). IIpu koHTakTHOMY
(IMcKOBOMY) METOJI JTUCKH 13 3pa3KiB HEOOpOOJIEeHOrOo i
obpobGienoro manepy  (d 2,0 cMm), 3MoueHi y
CTepWILHOMY (Di310JIOTIHYHOMY PO34YMHI, PO3MIIIAIN Ha
arapu30BaHy IOBEPXHIO MTOKMBHOTO CEPEIOBHUINA Ta 3a 24
rojguHu iHkyOysaHHs npu Temmeparypi (37+1) °C
MiApaXoBYBaIM KOJIOHII MIKPOOPTaHi3MiB, SKIIO BOHH
3pocTtany Ha auckax. IIpm Meroxi arapoBoi 3alnMBKM Ha
3pa3ku HeOOPOOIIEHOTO 1 0OPOOIIEHOTO TTaTIepy HaKJIIaIaH
tpadapern (koxkHuit S = 25 cm?), ski 3anuBaM
BIJIMTOBI/THMIM CEJICKTUBHUM  arapu30BaHUM IT0)KUBHUM
CepelloBUIEM 1 IIiCHS 3acTUTaHHsA  arapy, Horo
TepeHocuin 3 TpadapeTiB B cTepuibHi amku [lerpi, siku
moMimianu B TePMOCTaT JUIs  iHKYOyBaHHS  IIpH
temnepatypi (37+1) °C Ta 3a 24 roaunu ImigpaxoByBau
KOJIOHII MIiKpOOpraHi3MiB, SKII0O BOHH 3pOCTald Ha
arapoBux ImractuHax. OuiHKy OakTepuIuaHO{ CTIHKOCTI
3pasKiB manepy BH3HAYAIM 33 METOAOM WMYYHOZO
3a0pyOHeHHs, SKUH 3aCHOBAaHUI HA KOHTAKTyBaHHI 3pa3KiB
nanepy 3 cycnensiero tect-00’exkra (E. coli B) [6, 8].
3acTocoByBaM JIBa BapiaHTH MeToxy. Y IEpLioMy
BapiaHTi TOTYBaJIM CYCIIEH3iI0 TecT-00’ekra 3 Oiomacu
YHCTOI KyJIbTYpH KUIIKOBOI nanuyk (mtam E. coli B), sixa
3HaxoauIacs B orapudmigaoi (asi 3pocTanHs (HaHOUTBIT
aKTHUBHOT) 1 B MOJAJBIIIOMY CTaHIAPTU3YBAIHU CYCIIEH31I0
6iomacu 3a meromom McFarland 3 meroro oTpuMaHHS



Annals of Mechnikov Institute, N 3, 2020
www.imiamn.org.ua /journal.htm

noyatkosoi xonuentpanii E. coli — 10° xnitun B M. Y
CTepWJIbHI TPOOIPKM  ONABaNW  BIAMOBITHI  3pa3Kd
obpoGnenoro  abo  HeoOpoOieHoro  mamepy y
chisBigHomenHi - 50 ¢cm? 3pasky (2 muCKH 3 060X GOKiB)
1o 10 mu cycniensii Tect-00’ekry. [IpoOipku i3 cycrnieH3iew
TecT-00’ekTa 1 3pa3kaMu mamepy 1HKyOyBanm mpu
temnepatypi 37+1 °C.

3a 24 roxuun iHKyOyBaHHS, 3 KOKHOI MPOOIpKH,
roTyBaiu JeluManbHi possenenns (1:108, 1:107, 1:108) i
MPOBOIIIIM TIOCiB Ha damku [leTpi 3 arapmu3zoBaHHM
cepenoBumeM Enmo. Yamxm Iletpi 3 mociBamu
inkyGyBanu npu temneparypi 371 °C. 3a 24 roaunu, B
KokHi# gammi [lerpi mizpaxoByBanu komoHii E. coli, mo
3pocTanu Ha arapi Expo.

[InsixoM MOPIBHSAHHS KiJBKOCTI KOJIOHIH, M0
3pocTany B BapiaHTax 3 00poOieHHMHU 1 HeoOpOoOIeHUMHU
3pa3kaMu Tanepy, BH3HAYAIN CTIHKICTh JOCIIIKYBaHUX
3pa3kiB  MOMEpPy [0  BHCOKOTO  OaKTepialbHOrO
3a0pyIHEHHSI.

Y pasi gpyroro BapiaHTy — JOCIiIKCHHS
MiIrOTYBaHHS 1 cTaHgapTH3alio tect-00’ekra (E. coli B)
MPOBOIIIIN K y TepIioMmy BapiaHTi. Ha oOpoOieHi Ta
HEoOpoOIIeHI 3pa3Ku marepy HaAHOCHIIN CYCIICH3II0 TeCT-
00’€eKTa, TICIA 90T0 3pa3Ku Po3MilTyBaiy B damku [letpi
Ha CeJIeKTHBHE cepenopuiie — arap-Erno. Yamku [letpi
inky6yBanu 3a Temmneparyporo (37+1) °C mporsarom 24
roaud. IllnsxoM MOPIBHSHHS KiIbKOCTI KOJOHIHN, IO
3pOCTaid B BapiaHTax 3 0OpOOJICHUMHU I HEOOPOOICHUMHU
3pa3kaMu Tanepy, BH3HAYAIN CTIHKICTh JOCIIIKYBaHUX
3pa3KiB MOMEPY J0 BEIMKOIO MITYYHOrO OaKTepialbHOTO
3a0pyIHCHHS.

Pe3yabTaT T2 06rOBOpPEHHS
PesynbraTi  JTOCHIPKEHHS METOJAMHM  KOHTAKTHHM 1
arapoBol 3aJMBKH HaiaHi B Tabimisix 1 i 2.EHTepokokn Ha
MOBEPXHI BCIX 3pa3KiB marepy He OyJii BH3HAYCHI, a Hi B
JICHb TI0YaTKy JOCIIDKCHHS, a Hi 3a 7 JHIB 30epiraHus,
TOMY MOJAAJIbIIEC 3aMiCTh HUX BH3HAYAIM IUTICHSBI Ta
JIpDKKeoniOHi rpubu. 3 naHux, HaBeACHUX B Ta0O. 112
BUJIHO, 1110 B TIOYATKOBUIl IeHb €KCIIEPUMEHTY Ha JISSIKHX
3pasKax HEeoOpobJIeHOTO npenapaTom narnepy
crocTepiraiachk HPUCYTHICTD canpogiTHUX
MikpoopraniamiB (3MY) i HezHauna Kimbkicte BI'KII,
MpOTE Ha KOAHOMY 3pasKy Iamnepy, sk 0yB o0poOiaeHuid,
MIKpPOOPTaHi3MHU He OyJTH BU3HAYCHI.

3a 7 mHiB 30epiraHHs Ha:
— 3paskax nomepy IiibHicTIO 80 r/cM?, 06poGieHuX i
HEOOpOOJIeHNX  NpernaparTom, npu  JIOCHI/DKEHHI
KOHTAKTHHUM METOJIOM (Ha AnCKaxX) MikpoopraHizmu 3MY
ta BI'KII ne BusBneHi (tabmn.1 mm. 51 6). [Ipu gocnimkeHHi
METOZOM 3aJMBKU (BiIOWTKY) BHABJICHI juiie OakTepii
3MY, npu mpomy, Ha 00poOIeHHMX 3paskax y 5 pasiB
MEHIIIe Hi’K Ha HeoOpoOneHux (Tad:.. 2 . 5 1 6);
— 3paskax momepy IIbHICTIO 52 r/cM? npu jociipkeni
KOHTaKTHUM METOZOM (Ha JIMCKaxX) I METOJIOM 3aJIMBKH
BUsIBIICHI MikpoopraHisMu 3MUY, sk Ha He 00poOIeHHX
3pa3Kax, TaK 1 Ha 00poOJIeHUX IpenapaTroM 3paskax, mpoTe
Ha 00pob6nernx KYO B 1,4 — 2,0 pa3u menme (tadun.1 i 2
mm. 51 6);
— 3paskax momepy mimbHicTI0O 50 T/cM?, 10 He Oynu
00pobIIeHi mpemapaTom, CIoCTepiraIncs MiKpoOpraHizMu
3MU y kinbkocti Ginbie 100 KYO/50 cm?). TIpu npomy,

DOI: 10.5281/zenodo.4038886

Ha 3pa3kax oOpoOIeHnX permapaToM KimbKicth 3MY Oyia
npubmm3Ho B 1, 6 — 2,9 pazis merme (Tabm..1 12 mm. 51 6).
BI'KII BusiBiIeHI B HEBEJIMKOI KIIBKOCTI HAa HEOOPOOIEHUX
3pasKax 1 BiZICyTHI Ha 3pa3kax 0OpOOJICHNX MpernapaToM.

3a 14 nHiB 30epiraHHs Ha BCIX 3pa3kax marepy, sk
00pobicHOTO Tak 1 He 00poOIIeHOro, OyJIO BH3HAYCHO
oOciMeHiHHS canpoiTHUMH  MikpoopraHizMamu 3MY
(trabm.. 1 1 2 mm. 7, 8), ame B OKpEeMHX BHIQJKaX IS
00pobneHux 3paskiB  mibHicTIO 80 i 52 r/cM?
cnoctepiranocs 3mMenmenHs KYO vy 1,5 —2,9 pazis (Tada..
2 1m.8). 3poctanns BI'KII Ha Bcix 3pa3kax (0OpoOieHuX i
HeoOpoOneHnx) abo He crocTepiraiocs 30BCiM, abo B
He3Ha4yHOi KibKocTi (Tabmn. 112, mm. 7, 8).

3pocTaHHs  IUICHSABMX TpuOIB 1 JIPLKIKIB
criocrepiraiocs Ha BCIX 3pa3Kax B OJHAKOBii Mipi Ha
00pobiiennx i HeoOpoOienux mnpenaparoM.3a 30 jaHIB
30epiraHHs 3pa3KiB JIsl BCIX BU/IB HEOOPOOJIEHOT 0 anepy
criocTepiraiacs OJHAKOBa TCHICHINIS: HA TEBHOI IUIOMI
3pas3kiB BiamiueHid pict Oakrepiii 3MY, a Takox pict
KOJIOHIM MikpoopraHi3miB Ha cepenosumie Cabypo, Ky
BHKOPUCTOBYIOTh JUIS IUTICHSBUX 1 JPIKIDKENOINIOHMX
mikpooprani3miB. ~ BI'KIl  BusBrmeHi  Timpkm  Ha
HeoOpoOIeHHX 3pa3KkaX Hanepy IibHicTIo 50 r/cm? 112
(. 9).

Ha 06po06eHux 3pa3kax CoCTepiraxocs Iis:
- manepy wibHicTIO 80 1/cM? 3pocTanns Gaxrepiii MU
crocrepiraiocs B 2,5 2,6 pasiB MeHIIe HDK Ha
HeoOpoOeHux 3paskax (Tadut. 112, mm. 9. 10); mwiicHsIBUX
rpubiB 1 JAPLKDKIB B MCHIIIN KUIBKOCTI TOPIBHSIHO [0
HeoOpoOiennx 3paskiB nanepy; BI'KII He Bu3HaueHi B
YKOJTHOMY 3 JOCIHIPKEHUX 3pa3KiB;
- manepy IinbHicTIO 52 r/cM? 3pocTanus 6akrepiit 3MU B
3 pa3u MeHIIe MOPIBHSAHO 3 HEOOPOOICHHMH 3pa3KaMmu;
3pa3ku 3a0pyAHEHI B 3HAYHIA Mipi JPi’KIKOIIONiOHIMHA
MiKpoopraisMaMu (Ha IOCTIDKCHIH IUIONII Tamepy -
oimpmme 100 KYO); BI'KII He Bu3HAuYeHI B KOTHOMY 3
JOCITKeHNX 3paskiB (tada. 112, mm. 9. 10);
- JUTS 3pa3KiB Manepy MIIIKOBOIO - BiAMIYE€HO 3POCTaHHS
carpoditHux Oakrtepiit 3MY, KUIbKICTh SIKUX Maiike y 2
pa3u MEHIIIe HiXK Ha 3pa3kax HeoOpOOJCHUX; IUTICHSBI Ta
JPDKIKETON10H1 MIKpPOOpraHi3Mu MPUCYTHI Ha
00po0JICHHUX 3pa3Kax Maike B Takol KiJbKOCTI, II0 1 Ha
moBepxHi HeoOpoOiennx 3paski; BI'’KII He Bu3HaueHi B
JKOJTHOMY 3 JOCII/DKeHUX 3paskiB (Tadum. 112, . 9. 10).
Ominky OakTepHIUAHOI CTIHKOCTI 3pa3KiB  Tarmepy
BU3HAYAIM 32 METOJOM wmyuHo2o 3a6pyoHenHs. Ha
00pobneHi Ta HeoOpoOJeHi 3pa3kd marmepy HaHOCHIN
CyCIIEH3i10 TecT-00’€KTa, y KinbkocTi — 10°Ta 108 kiitun B
MJ, TICIs YOTO 3pa3Ké iHKyOyBamM Ha CENCKTHBHOMY
cepestoumti (arapi Enmo) 3a temneparyporo (37+1) °C
mpotsiroM 24 rogwmH. LIISXoM TOPIBHAHHSA KiJTBKOCTI
KOJIOHIM, IO 3pOCiaM Ha TOBEpXHI 00poOIeHNX i
HEoOpoOJIeHNX 3pas3KiB Tamepy, BH3HAYaIW CTYICHb
CTIHKOCTI JOCIIJKYBaHUX 3pas3KiB MOMEPy 0 MITyYHOTO
GakrepiasbHOTO 3a0pyaHEHHS. Pe3ynbratn HOCIiIKEHHS
HajaHl B Tadu. 3.
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Tabmuns | — PesyapraTu MiKpoOioJIOTi9HOTO TOCHIPKEHHSI KOHTAKTHUM (JIMCKOBHMM) METO/IOM 3pa3KiB namepy HeoObpobieHoro Ta oopobdsenoro npenaparom 0,1% «ADALUX»

3pasku marepy | Mikpooprad | JleHp 0O6poOieHHS [lepiox 30epiranus
3a MIUTEHICTIO 13MH (TOYaTKOBMIA) 7 nHIB 14 nuis 30 nHiB
Heogg?)%ﬁinii Ipasku . 3paskn . Ipasku . 3paskn . Ipasku . 3pasku 00po0OeHi
. Heobpobneni 00poobmeHi Heobpobneni 00pobIIcHI Heobpobneni
00pobIIcHI
KinbKicTs K0I0Hi} Mikpooprauismis (KYO) Ha nanepoBux auckax (3arasbHa mwiomma 50 cm?)
MY 3poctailiis Ipocmaris Spoctailtis Binsue 100 Bisie 100 Binsue 100 40
BIJICYTHE siocymune BIZICYTHE
3pocTaHHs 3pocmanns 3pocTaHHs 3pocmanns 3pocTaHHs
2 BI'KII : , . 2 1 . .
80 r/cm BiJICYTHE giocymme BIJICYTHE giocymue BIJICYTHE
[TmicHsBI
rpudH i - - - binvwe 100 binbure 100 Binvwe 100 binbure 100
JIPIKIDKL
3MY 3pocramz 21 15 Birvue 100 Bimsue 100 Birvue 100 32
BIJICYTHE
3pocTaHHs 3pocmanms 3pocTaHHs 3pocTaHHA 3pocTaHHs
2 BI'KIT . . . 1 . 1 .
52 r/em BIJICYTHE giocymne BIZICYTHE BIJICYTHE BIJICYTHE
[TmicHaBi
rpudH i - - - binvwe 100 Bimpmre 100 binvwe 100 Bimpmre 100
JIPIKIDKL
3MY 3pocranns Binvue 100 34 Binvue 100 56 Bimbite 100 43
BIJICYTHE
BI'KIT 3pocTaHHs 3 3pocTaHHs 1 3pocTaHHs 3pocmanns 3pocTaHHs
50 r/cm? BiJICYTHE BIJICYTHE BiJICYTHE 8I0CYmHE BiZICYTHE
[TmicHaBI
rpudH i - - - binvwe 100 binbuie 100 Binvwe 100 79
JIPIKIDKL
Tabuuns 2 — Pe3ysbpraTu MiKpoOi0JIOTIUHOTO JIOCHI/PKEHHSI METOJIOM arapoBoi 3aJIMBKH (BIIOUTKY) 3pa3kiB nanepy HeoOpoOseHoro ta oopodieHoro npenaparom 0,1% «ADALUX»
3pasku | MikpoopraHBMI Jlenb 00poOICHHS [lepios 30epiranus
narepy (TTOYaTKOBHIA) 7 nHIB 14 nuiB 30 nHiB
3a 3paszku 3pazku 3paszku 3paszku 3pasku 3paszku 3paszku 3pa3ku
IIBHICT Heobpobeni 00pobeHi Heobpobeni 00po0ieHi Heobpobeni 00pobeHi Heobpodeni 00pobeHi
10 KinpkicTs kooHi# Mikpoopranizmis (KYO) Ha arapoBux 3amuBKax (BiZOHTKax)
wiomieto 50 cm?
1 2 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10
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3MY 13 3pocrans 61 12 52 18 84 32
BIJICYTHE
80 r/er? | BIKIT Bpf)cmaHHﬂ 3p.OCTaHHSI 3POCTaHHH 3p.OCTaHH}I Spocmanns sideymue 3POCTaHHﬂ BchmaHHﬂ 3ROCTaHHH
siocymune BIJICYTHE BIJICYTHE BIJICYTHE BIJICYTHE 8I0CymHe BIZICYTHE
[lmicrssi rpuon - - - - 10 10 Binvwe 100 | Binsie 100
i IpiKJOKI
3MY 20 Spoctais 44 21 112 76 100 79
BIJICYTHE
52 t/en? | BIKIT 2 3p‘0CTaHH$I BPOCTaHHH 3p.OCTaHH$1 3pocmanns sidcymue 3POCTaHHH 3pgcmaHHﬂ 3POCTaHHH
BiJICYTHE BIJICYTHE BIJICYTHE BiZICYTHE glocymue BiZICYTHE
[Luichssi rpuon - - - - 9 9 Binvwe 100 | Bimsire 100
i IpiKJOKI
3MY 15 Spocrans Binbme 100 Binbme100 78 72 78 46
BIJICYTHE
50 r/cm? bIKII 2 3p.OCTaHHﬂ 2 3p.OCTaHHH 3pocmanns eiocymne 3p.00TaHHH 3p ocmanr 3p OCTaHHA
BIJICYTHE BIJICYTHE BIJICYTHE sloCcymue BiZICYTHE
[Licrssi rpHOw - - - - 13 12 Biowe 100 | Bimsue 100
i IpidiOKi

Tabmuns 3 — JlociipkeHHs BIaCTHBOCTI 3pa3KiB Mamnepy o0 CTIHKOCTi 10 OakTepianbsHOro 3a0pyHEeHHS micis ix 00pobnenns npenaparom 0,1 % «ADALUX»

3pazku Pesynbrat mociinkeHb
manepy 3a KimpkicTs KiIiTHH TecT-00’€kTa (Escherichia coli B) Ha 3pa3kax mamnepy (ycepeIHESHHI BEIIMYUHU Ha
LIUTBHICTIO o -50 cm?)
3pa3ku 3pa3ku 3pa3ku 3paszku 3pa3ku 3pa3ku
HeoOpoOITeHi 00pobeHi HeoOpoOIIeHi 00pobIIeHi HeoOpoOIIeHi 00pobeHi
7 nHiB 30epiraHHs 14 nHiB 30epiraHHs 30 nHiB 30epiranHs
R0 /o2 Bimpmre 100 BincyTHicTh Bimpire 100 Bimpmre 100 Bimpire 100 Bimpmre
KYO 3pOCTaHHS KYO KYO KYO 100 KYO
59 r/em? Bimpmre 100 24 KYO Bimpire 100 Bimpmre 100 Bimbire 100 Bimpmre
KYO KYO KYO KYO 100 KYO
50 r/on Binbme 100 binsmre 100 binbnre 100 binbmre 100 binbnre 100 binbmre
KYO KYO KYO KYO KYO 100 KYO
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Oris NOCiBY 1 MIKPOCKOITYBaHHSI KOJIOHIH, IO
3pocin  Ha 3pa3Kax, I[I0Ka3aB, 10 OaKTepUIMAHI
BJIACTHBOCTI Maji 00poOJieH] 3pa3Ku manepy IIUIbHICTIO
80 i 52 r/cm? 3a 7 nHiB ix 30epiraHHs, 0 BUPA3UIOCH Y
BiZICYTHOCTi 3pocTaHHs a0o0 3aTpHMaHHI POCTY KOJIOHIN
Escherichia coli B. Ane 3a 14 i 30 nHiB 30epiraHfas BcCi
JOCTI/DKCHHI 3pa3KW Tamepy Maild OJHAKOBO BHCOKY
CTYIICHb 3a0pyTHEHHS.

BucHoBku

JocnipkeHHsT  OakTepHIUIHUX — BJIACTUBOCTEH
po3uuny 0,1% nesindekranty «ADALUX» (mo He
MICTUTB XJIOpY) BIJTHOCHO MIiKpOOi0JIOTTYHOTO
3a0pyaHeHHs ~ oOpoOieHMX — 3paskiB  mamepy,  sKi
30epiraJiucsi MPOTATOM MiCAIs, TOKA3aIH, I10:
1). Ha 3paskax mamepy, mo He Oymu o0poOieHi
OaKTepUIHUIHUM 3aCO000M, TIPOTATOM TEPMiHY 30epiraHHs
Oymu BusBneHi campoditHi O6axrepii (3MY), miicHsABI Ta
IpDKMKeToniOHI TpuOW Ta y HEBENHKIH KiTBKOCTI
GakTepii, 10 HAJICKATH A0 TPYITH KUIIKOBOI MATHIKH.
2) OOpoOnennst 3paskiB marmepy 0,1% pozunHOM
«ADALUX» Hamano OakTepuIUIHI i OaKTepioCTaTHYHI
BJ1acTHBOCTI narnepy. Oco0IMBO BOHU NPOSIBUIINCS B JICHb
o0poOnennst 1 3a 7 naHiB 30epiranHs. bakxtepiosoriuni
MOCIBU 3 MOBEPXHI 3pa3KiB B JCHb OOPOOJICHHS Mamepy
OaKTepUIIMIAHUM 3aCO000M, IOKa3ajH IOBHIO BiJICYTHICTh
MIKpPOOpTaHi3MiB Ha TOBEPXHI BCIX 3pa3KiB mamepy IIo
JOCTIDKYBAINACh. 3a 7 nmHIB 30epiraHHs 3a0pymHEHICTH
00poONeHNX 3pa3KiB campodiTHUMH MiKpOOpPraHi3MaMu
(3MY) cmocrepiramacs y 1,6 — 2,9 pa3iB MeHIme HiX
HEOOpOOICHUX.
3). 3a 14 i 30 xuiB 30epiranHs nanepy OaKTEpUIUIHA Tis
BigHocHO 3MY i BI'KII 3MmeHmmiach, ajie pPO3BUTOK
OakTepiii Ha MOBEPXHI 3pa3KiB CIIOCTEPIraBcs MOBIIbHILIIE,
HDK Ha HEOOPOOJICHHX 3pa3Kax marepy.
4). TlnicHsBI Ta APiXKEMOAIOHI TPHOK CIOCTEpiraincs,
SIK Ha 00pOOJIeHNX, TaK 1 HEOOPOOJIIEHUX 3pa3Kax Mamnepy
pizHoi minpHOCTI. MMOBipHO, posumn 0,1% «ADALUX»
Mae Oulplie BHpakeHy OaKTepUIMIHY [0, TpOTe
(yHTIMOHI ~ BIACTHBOCTI  HOrOo  3HAYHO  MEHIII.
MiKpOoCKOTMiYHI TOCTiDKCHHS KOJIOHIH, SKi 3pOocid Ha
CCJICKTUBHOMY JUIS TPHUOIB  CEpeIOBUIII, MOKAa3ajH,
MepeBakKaHHS POCTY APDKIDKEIIONIOHIX TPHOIB 1 MEHIIe
TUTICHSIBUX.
5). Ha Bcix 3paskax mamepy, IO JOCTIIKYBaIHCh
(0Opobitennx i HeoOpoOIeHMX) 1o 30epiranucs Oinbire 14
THIB, OynM BH3HAYEHI KOJOHII MIKpPOOPTaHi3MiB, SKi
HaJIe)KaTh JI0 CIIOPOBHUX OakTepiit. MopdooriuHi 03HaKH i
MIKPOCKOMISI KOJOHIM IUX MIKpOOPTaHi3MiB J03BOJIMIN
NPUITYCTUTH, 1110 BOHM HaJleKaTh J0 CIIOPOBUX OakTepiit
pony Bacillus, opienToBHo, Buay - Bacillus subtilis (cinna
najnyka), sSKi IIAPOKO PO3MOBCIOKEHI Yy JIOBKIULII.
3aBIsIKH 31aTHOCTI YTBOPIOBATH cropw, i
MIKPOOPTraHi3MH JIETKO MEPEHOCITh HECTIPUATINBI YMOBH
ICHyBaHHS 1 IPOIOBXKYIOTh MEIIIKaTH Ha MTOBEPXHI Iamnepy.
Brnmue mono criopoBux (opm OakTepii OB BUCOKHX
KOHIEHTpaIiil po3unmny 3acoby «ADALUX» motpebye
JIOAATKOBOTO JTOCIi/IKEHHS.
6). Ilicnsa oOpobneHHs 3pas3KiB mamepy Ae3iH(peKTaHTOM
«ADALUX» (0,1%-um PO3YHHOM) HaO1LIB1II
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OaKTepHIUIHI BJIACTHBOCTI MaB mamip MuIbHICTIO 80
r/cM?, HaliMeHIIe — uiiIbHICTIO 50 T/CMA.

7). JMocmikeHHSIM 010 CTIHKOCTI 3pa3KiB 06po6IeHOro
narepy 10 MITYYHOTO BEJHMKOrO OaKTepianbHOTO
3a0pyaHEHHS TecT-00’ekToM Escherichia coli B (mpu
koHuenTpanii ~ 10° — 108 kn/mn), BcTaHOBNEHO, 110 32 7
ni6 36epiranHs cmocTepiraigacs BiACYTHICTH POCTY TECT-
00’ekTa Ha 3paskax mamepy IiiibHicTiIo 80 r/cM? i
3aTpUMaHH: 3pOCTaHHS Ha 3pa3Kax marepy MIUIbHICTIo 52
r/em?. JlocaijokeHHs 3pasKiB Hamepy Hpu  30epiraHHi
npotsirom 30 1i0, mMokasanu, MIO BCl 3pa3Ku Mamnepy
00po0IICHOTO 1 HEOOPOOIEHOro, HE Mad CTIHKOCTI 10

LITYYHOTO OakTepialbHOTO 3a0pyHEHHS pu
KOHTaKTyBaHHI 3 TeCT-00’€KTOM, IO BHpA3WIOCS B
oOpocTaHHI 3pa3KiB mamepy KOJOHIIMH  OakTepiit

KHUIIKOBOI ITAJINYKHU.

TakuM YMHOM, MOXKHa 3pOOUTH BHCHOBOK, IIO
nesinpexrant «ADALUX» (skuii He MICTUTH XIJIOp) Y
koHneHtpanii 0,1% wmae OakTepuIMOHY [if0 I dYac
00poONeHHST 3pa3KiB mMmamepy i MPOTATOM CEeMH IHIB Ta
0akTepioCTaTUUHY JIit0 (3aTPUMAaHHS 3pOCTaHHS OaKTepiii)
npu 30epiraHHi MpPOTAroM MICSILs BiTHOCHO carnpogiTHUX
mikpoopranizmis 1 BI'KII, ane € Mano epeKTHBHIM NPOTH
MikpocKoniunux rpu6is. FIMoBipHO, mo BupoGH 3 mamnepy,
sKi 00poOJieHl TakuM Jie3iH(eKTaHToM, 3 OJHOTO OOKY,
JSSIKUI yac MarOTh OAKTEPHUIIMIHI BJIACTUBOCTI, 3 IHIIIOTO,
y  pa3si  HEMOXIMBOCTI  pecailkiminry —micms — 1x
0e3nocepeIHbOr0 BUKOPUCTAHHS, SK BIOXOAW MOXYTb
NPUPOAHO pPO3KJIAmaTUCA 0e3 CHPUYMHEHHS [IKOIU
eNIEMEHTaM JIOBKIJIIA.
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Study of the efficiency of using disinfectants «Adalux»
to provide paper material with bactericidal properties
Zinchenko 1., Babich O., Tsytlishvili K., Shostenko O.,
Kononenko K.

Introduction. The issue of environmental management
and protection of the environment from pollution are of
paramount importance. Today, there is a big problem
associated with the accumulation of polymer waste, which
catastrophically pollutes the planet. Most plastic waste is
not recyclable, but can be decomposed in landfills for
decades. As an alternative to plastic products, world
experts suggest the use of paper, biodegradable
(biopolymer), reusable packaging. Many countries are
now working to develop and produce packaging from
affordable and environmentally friendly and natural
materials that can degrade in soil or compost. The
purpose of this work is to determine the resistance of
paper samples of different densities to microbiological
contamination after treatment with bactericidal agent
«ADALUX». Objects of research - samples of paper
which are widely used in the industry, with a density of
80 g/cm?, 52 g/cm?, 50 g/cm?; liquid bactericidal drug
«ADALUX» (hereinafter - the drug) - a disinfectant that
does not contain chlorine compounds. Research methods
and techniques. The paper samples were treated with a
0.1% solution of the drug in the form of an aerosol and
stored at room temperature for a month and monitored.
Raw paper samples were stored in the same conditions.
The study of samples for microbiological contamination
was performed for 7, 14 and 30 days on the following
indicators: total microbial count (TMC), bacteria of the
Escherichia coli group (BECG), enterococci (EC), fungi
and yeast-like microorganisms. The resistance of paper
samples to microbiological contamination, or bactericidal
properties of the paper treated with the drug, was
determined by the following methods: contact (disk), agar
filling, artificial contamination of the paper surface - test
object - Escherichia coli B (hereinafter - E. coli B). By
comparing the number of colonies that grew in the
variants with treated and untreated paper samples, the
resistance of the test paper samples to high bacterial
contamination was determined. Results and discussion.
On paper samples that were not treated with an
antibacterial agent, growth of saprophytic bacteria (GSB)
was observed during the storage period, mold and yeast-
like fungi were also found, and a small number of bacteria
belonging to the group of E. coli were found. Processing
of paper samples with 0.1% solution «KADALUX»
provided bactericidal and bacteriostatic properties of the
paper. They especially manifested themselves on the day
of treatment and after 7 days of storage. Bacteriological
crops from the surface of the samples on the day the paper
was treated with a bactericidal agent showed a complete
absence of microorganisms on the surface of all the
studied paper samples. After 7 days of storage, the
contamination of the treated samples with saprophytic
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microorganisms was observed 1.6 - 2.9 times less than in
untreated ones. After 14 and 30 days of paper storage, the
bactericidal effect against TMC and BECG decreased, but
the development of bacteria on the surface of the samples
was slower than on untreated paper samples. Molds and
yeast-like fungi were observed on both processed and
untreated paper samples of various densities. Probably,
the 0.1% solution «ADALUX» has a more pronounced
bactericidal effect, but its fungicidal properties are much
less. Microscopic studies of colonies grown on a selective
medium for fungi showed a predominance of growth of
yeast-like fungi and less mold. On all investigated paper
samples (processed and unprocessed), stored for more
than 14 days, colonies of microorganisms belonging to
spore bacteria were identified. Morphological features
and microscopy of the colonies of these microorganisms
suggested that they belong to the spore bacteria of the
genus Bacillus, tentatively of the species - Bacillus
subtilis (hay bacillus), which are widespread in the
environment. Due to the ability to form spores, these
microorganisms easily tolerate adverse living conditions
and continue to live on the surface of the paper. After
processing paper samples with kADALUX» disinfectant
(0.1% solution), paper with a density of 80 g/cm? had the
most bactericidal properties, least of all with a density of
50 g/cm?. A study of the resistance of treated paper
samples to artificial bacterial contamination with the
Escherichia coli B test-object (at a concentration of ~ 103
- 108 cells/ml) showed that after 7 days of storage, there
was no growth of the test object on paper samples with a
density of 80 g/cm? and growth retardation on paper
samples with a density of 52 g/cm?. Studies of paper
samples during storage for 30 days showed that all paper
samples (processed and unprocessed) did not have
resistance to artificial bacterial contamination upon
contact with the test object, which resulted in fouling of
paper samples with colonies of E. coli bacteria.
Conclusions. Based on the results, it was found that the
disinfectant kADALUX» (chlorine-free) in a
concentration of 0.1% has a bactericidal effect when
processing paper samples for seven days and
bacteriostatic effect (inhibition of bacterial growth) when
stored for a month against saprophytic microorganisms
and BECG, but not very effective against microscopic
fungi. It is likely that paper products that have been
treated with such a disinfectant, on the one hand, have
bactericidal properties for some time, on the other hand,
in case of impossibility of recycling after their direct use,
as waste can decompose naturally without harming the
environment.

Key words: bactericidal agent «KADALUX»,
microbiological contamination of paper, bactericidal
properties of paper, bacteriostatic properties.
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