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Introduction: Synthesis and characterization of nanoparticles is an active area of research because it offers solutions 
to environmental and technological challenges in different fields, such as medicine, biology, catalysis, electronics and 
energy. Most of the current techniques are expensive, high energy consuming and use toxic and dangerous chemicals, 
responsible for damaging the environment and biological systems. This problem can be overcome by the use of 
nanobiotechnology, in which the metal nanoparticles are generated using various biological agents, such as extracts 
from plants, bacteria, fungi, algae.  

The purpose of this study was to synthesize silver nanoparticles (AgNPs) using Tilia cordata (linden) flowers extracts 
and to assess their antimicrobial activity. 

Materials and methods: The synthesis of AgNPs was performed by exposure of linden flowers extracts to silver 
nitrate aqueous solution, in different conditions. The optimization of various parameters was investigated, such as pH, 
concentration of silver salt, different ratio of extract and silver salt, temperature and stirring time. AgNPs were 
characterized by UV-Vis spectroscopy, FTIR, SEM. Antimicrobial activity of AgNPs was performed by agar 
diffusion method on Mueller-Hinton medium, recording diameters of zones of inhibition of microbial growth, against 
Gram positive bacteria, Gram negative bacteria and fungi. 

Results and conclusions:  
During the synthesis process, a color change of the solution was observed from yellow through brown-yellow, brown, 
reddish to dark brown. UV-Vis spectroscopy analysis showed the Surface Plasmon Resonance band corresponding 
AgNPs, centered at 430-460 nm. The maximum absorption increased with concentration of silver salt, stirring time 
and temperature.  The optimum reaction pH was 6. FTIR analysis confirmed the reduction of Ag+ and the formation 
of AgNPs, the extract through its secondary metabolites being used as reducing agent and capping agent. SEM images 
showed a high density of AgNPs synthesized. The synthetized AgNPs were found to be effective against some of the 
tested microorganisms. 

In conclusion, a simple, fast, cost-effective and ecofriendly method has been developed to obtain AgNPs with 
antimicrobial activities, using extracts linden flowers. 
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Biomass becШЦОs КЧ КХЭОrЧКЭТvО “РrООЧ ОЧОrРв” sШЮrМО ШП ЦКУШr ТЧЭОrОsЭ. OЮr rОsОКrМС Тs КТЦОН КЭ development of 
intensive technology of biomethane production from agro-industrial wastes, using the stimulating phyto-catalysts. 
Another scope is elaboration of innovative technologies for reaching high methane contents in biogas which do not 
represent a risk to environment and local communities.  

To test the elaborated biogas technology, a bioreactor design was developed. As a feedstock for biochemical digestion 
a post-distillery vinasse in a mixture with cattle manure was used. As micro-additives to biochemical process, the 
proposed substances were used both as pure extracts and in the form of crushed seeds, bark and parts of plants. In the 
laboratory tests a series of approaches were used, including chemical, biological, microbiological, physical-chemical 
methods and instruments. 
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The proposed technology is based on the use of natural phyto-catalysts introduced in the digested biomass in micro-
concentrations of 10-3 -10-5 % [1]. They are obtained by extraction from natural vegetable feedstock and wastes. 
Phyto-catalysts promote 1,5-2 times acceleration of methanogenic process and increase in biomethane contents in 
biogas up to natural gas level. Biomethane contents in biogas is thus increased from 62% with caloric value of 5232 
kcal/m3, to 89-93% with caloric value of 8010 kcal/m3. In our experiments we succeeded to reach the 20% higher 
degree of biological treatment, compared to the treatment with aerobic microorganisms. In addition, stabilized 
biomass residues (digestate solids) obtained can be used as organic fertilizers. While using microfiltration after the 
biochemical treatment, the treated water meets the irrigation standards, and forming concentrate can be repeatedly 
introduced in methanogenic process, thus increasing the biomass digestion degree from 50-60% up to 80% and more 
for biogas production.      

The original intensified technology was elaborated which makes it possible to produce biogas from agricultural wastes 
with higher contents in methane [2]. A series of useful products was obtained, among them treated water for 
irrigation, stabilized sludge, containing no pathogen microflora to be used as soil fertilizer, or sludge enriched with 
vitamin B12, formed when cobalt compounds are introduced in methanogenic process, being a valuable obligatory 
forage additive for cattle and poultry.  
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For decades oxime molecules attract attention as perspective ligands or co-ligands capable of coordinating to metal 
centers in neutral or anionic forms, giving rise to mono-, multinuclear or polymeric materials. The interest in d10 
metals Zn(II) and Cd(II) oxime coordination compounds stems from their diverse applications including 
photoluminescence, adsorption, biologic activity etc. To elucidate the impact of different oxime ligands on the 
stereochemistry of the metal center, the reactions between Zn (II)/Cd (II) salts and the mono- and dioxime ligands 
were carried out either in the absence or in the presence of the biologically relevant nicotinamide-like ligands. Eight 
mononuclear mixed–ligand compounds [Zn(CH3COO)2(2-pyaoH)2] (1), [Zn(2-pyaoH)2(dmso)2][BF4]2 (2), 
[Zn(NCS)2(2-pyaoH)2] (3), [M(CH3COO)2(NioxH2)(dmf)(H2O)] (M=Zn(II)/Cd(II)) (4-5), [Zn(CH3COO)2(NioxH2)(S-
nia)(H2O)Ж·НЦП (6), [Zn(CH3COO)2(NioxH2)(nia)(H2O)] (7) and [Zn(CH3COO)2(NioxH2)(iso-nia)(H2O)] (8) [2-
pyaoH=pyridine-2-aldoxime, NioxH2=1,2-cyclohexanedionedioxime, nia=nicotinamide, iso-nia=isonicotinamide, S-
nia=thionicotinamide] were prepared and complexes 1-6 were studied by the single crystal X-ray diffraction method. 
The structural determination revealed the distorted octahedral coordination geometry around the Zn/Cd centers in each 
complex. The metal atoms have N4O2 environments in the molecular units 1 and 2, N6 in 3, N2O4 in 4 and 5, and N3O3 
in 6. The crystal packing is governed by hydrogen bonding and van der Waals forces. 

Tested coordination compounds showed a higher stimulatory effect for ordinary amylase biosynthesis. The addition of 
the complex 1 to the growth medium had a maximal stimulatory effect of 35.63% on 5th day of cultivation for 
ordinary amylase. The complexes 4-6 in the concentration of 5mg/L have the increased activity of ordinary amylase 
with 149.98% (4), 157.14% (5) and 142.79% (6) on 5th day of cultivation. On the 6th day of cultivation the 
productivity of the microorganisms decreased in both experimental and control samples, but the stimulatory effect in 
the experimental samples is maintained (with 42.32-59.24% over the control of the same day). The results 
demonstrated that in the optimal concentrations, the complexes 1, 4-6 can be used as stimulators of processes of 
enzyme genesis (ordinary amylase) from Aspergillus niger CNMN 06 FD micromycete. 
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