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AHHOTaNus
B paborte npeacraBiieHbI pe3yIbTaThl CPABHUTEIFHOTO aHAIN3a OMOIOTHYECKO aKTUBHOCTH HHANBHUTy aTbHBIX
KOJUIOM/IHBIX CHCTEM cepelpa U OKCHIa IMHKA, a TAKKe KOMIIO3UTHOM cucteMbl Ag/Zn0, cTabMIn3npoBaHHbBIX
BOJIHBIMHU SKCTpPaKTaMH Kparussl aByaomuoii (Urtica dioica). OrieHka aHTHMHUKPOOHOTO JICHCTBHS BBITIOITHEHA
MeToaoM auddy3un B arap (MeTo ] IYHOK) IT0 OTHOLICHHIO K TPAMOTpHIIaTeIbHOMY TecT-iirrammy Escherichia
coli (E. coli). MccnenoBaHo BIUSHHE TAPAMETPOB SKCTPAKIIMU PACTUTEIIBHOTO ChIPhsI (TEMITEpaTypHbIC PEXKUMBI 25,
70, 100 °C; BpemeHnHbie MHTEpBaAIEI 6 1 24 yaca) u kpatHocTH pa3BeneHus (1:0-1:1000) ma Guomornyeckyro
AKTUBHOCTbH TUIIPO30Jicii. BEIsBIICH HEMMHEHHBIN XapakTep aHTUMUKPOOHOTO JIEHCTBHUS UCCIIELyEeMbIX CHCTEM
B 3aBUCHMOCTH OT CTETICHH UX pa30aBiieHUs. Y CTAaHOBJIEHO, YTO MAKCHMYM aHTHOAKTEPHAIBEHON aKTHUBHOCTH
JUIs BceX 00pa3lloB HAHOYACTHI[ CMEIICH C MCXOJHOr0 KOHIIEHTPUPOBAHHOTO PAcTBOpa Ha JICCITUKPATHOE
pa3bagienue. [lanHbli 3¢ (deKT 00yCI0BICH YMEHbIICHHEM TUIOTHON OpraHMUeCKOi 000JI0UKH BHEIITHETO CJIOS
MHILIEIUT, COCTOSIIEH N3 OMOMOJIEKYIN SKCTPAKTA, YTO aKTUBHPYET MU(Pdy3HI0 U BHICBOOOXKICHNUE aKTUBHBIX
YJaCTHI] METAJUIOB B OKPYKAIOIIYO ITUTATEILHYIO Cpely. DKCIIEPUMEHTAIBLHO JJOKA3aHO PEHMYIIIECTBO COBME-
IIEHHOW METaJT-OKCHIHOW CUCTEMBI IIepe] MOHOKOMIIOHEHTHBIMH aHAJIOTaMH1 BO BCEX MCCIIEI0BaHHBIX 00pa3-
nax. HauBpiciee yraeTeHne OakTepHalbHOM KYJIBTYpPBI IPOAEMOHCTpUpOBaI odpaser komnozuta Ag/ZnO,
MOJTy4YeHHBIH Ha ocHOBe 3KkcTpakra B pexkume 70 °C/6 4 mpu kpatHocTH paszBeaenus 1:10. duameTp 30HBI
MHTUOMPOBAHUS POCTA TECT-MHUKPOOPraHU3Ma B JaHHOM ciydae coctaBmwi 20.39 MM, 4TO MOATBEpKIAET
HaJIM4YKe BBIPAKEHHOTO CHHEPri3Ma KOMIIOHEHTOB. [Ipe/1y10’)keH MHOTOATAITHBII MEXaHN3M T10JIaBIICHUs KIIETOK
HaToreHa, OCHOBAHHBIN HA NEPBUYHOM JECTPYKIMHN JIUIIONOIMCAXapUIHOTO CII0S MEMOpaHbl CBOOOIHBIME (pUTO-
KOMITOHEHTaMH1 KpaIuBBbl, MOCJIEAYIONIEM HHIyIUPOBAaHUN OKUCIHMTEIBLHOTO cTpecca (a30il OKcuaa IMHKA U
BHYTPHKJICTOUHOM OJIOKHPOBAHUHM JIbIXATENIbHBIX (pepMeHTOB U anmapata peruukaiun JJHK nonamu cepedpa.
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Abstract

This study delivers a comparative assessment of the bioactive potential characterizing solitary silver and zinc
oxide colloidal systems alongside their composite Ag/ZnO counterpart, each stabilized utilizing aqueous
matrices of stinging nettle (Urtica dioica) extract. The antimicrobial response was quantified via the agar well
diffusion method against the Gram-negative tester strain Escherichia coli. Special emphasis was placed on
tracing how the raw plant extraction parameters (temperature profiles at 25, 70, and 100 °C; exposure intervals
of 6 and 24 hours) and systemic dilution ratios (from 1:0 to 1:1000) dictate the ultimate bioactivity of the
resulting hydrosols. The investigation brought to light a non-linear trajectory in the antimicrobial performance
of the examined systems relative to their dilution thresholds. Crucially, the apex of antibacterial efficacy for all
nanoparticle variants shifts from the initial concentrated stock toward a ten-fold dilution state (1:10). This
phenomenon is driven by the structural thinning of the dense organic capping layer flanking the outer micellar
boundary, which is composed of extract biomolecules; its depletion subsequently triggers enhanced diffusion
and accelerated release of active metallic species into the surrounding nutrient medium. Experimental data
unequivocally validate the superiority of the integrated metal-oxide architecture over standalone equivalents
across all monitored regimes. The most pronounced suppression of the bacterial culture materialized in the
Ag/ZnO composite synthesized via the 70 °C/6 h extraction matrix at a 1:10 dilution factor, yielding an
inhibition zone diameter of 20.39 mm and confirming a potent synergistic interplay between the constituent
phases. Finally, a comprehensive multi-stage pathway for pathogen cell deactivation is advanced, wherein the
free phytochemical entities of the nettle execute initial destabilization of the membrane lipopolysaccharide
framework, followed by zinc-oxide-mediated oxidative stress and culminating in the intracellular arrest of
respiratory enzymes and replication machinery by silver cavities.
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