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Natural zeolites are widely used in the field of environmental protection. Nowadays, the environment is 

saturated with various pollutants, including such life-threatening elements as cesium, strontium, etc. These 

elements in significant quantities accumulate into the soil, pass to the plant, fall into a living organism and 

poison it.  

The purpose of this study is to identify the possibility of application of Georgian zeolites to reduce the 

migration of Sr+ and Cs
++

 cations in the soil-plant system and protect the environment.  

The objects of the study were selected Georgian natural zeolites, lomontite and scoleciite containing rocks. 

The sorption and ion exchange properties of these zeolites were studied. Ion exchange properties were studied 

under dynamic conditions; dynamic exchange capacities (DEC) were established in relation to Cs+ and Sr+ 

cations. They are important indicators and determine the prospect of natural zeolites application in agriculture.  

Dynamic capacities were established based on the number of absorbed and washed out cations.DEC of 

lomontite in relation to Cs
+ 

and Sr
++

 cations are the same (2.8mg.eq/g); a higher selectivity with respect to Sr
++

 

is noticed for scoleciite (3.2 mg/eq/g). 

The study of the ion exchange properties of lomontite made it possible to carry out laboratory vegetative 

experiments to determine the possibility of its application for removing cesium and strontium from soil that 

decrease in their migration in the soil-plant system. Soils, contaminated by 0.1 N aqueous solutions of cesium 

and strontium chlorides, were placed on special plates. Granulated, lomontite-containing rock was introduced 

into the soil in an amount of 10.20 and 30%.  

The tests on wheat were carried out in three replications.  In the first period of a plant development (in the 

stem) amount of Cs
+
 and Sr

++
 cations were determined.  As a result of the introduction of lomontite in amount 

of 10, 20 and 30% into the soil, 0.7, 0.5 and 0.2% of cesium and 0.6, 0.4 and 0.1 strontium were found in the 

stem respectively.  

According to the results, it can be assumed that the introduction of 10 to 30% lomontite into the soil as an 

additive reduces amount of both cesium and strontium in the soil and their migration in the soil-plant system 

and  this affect becomes more noticeable with an increase of the amount of zeolite.  
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In this research the effect of direct contact of raw materials and agro-food industrial wastes rich in bioactive 

compounds (polyphenols, carotenoids) on microorganisms that cause food spoilage was evaluated.   The aim 

of the research is to elucidate their microbiostatic action on different types of food matrix. 

The research methodology included the modelling of food matrices (emulsions, gels, pastes) and the study of 

the microbiostatic effect of plant extracts in situ and in vitro. The following methods were applied to 

determine the chemical composition and biochemical transformations of bioactive components from natural 

sources: physical, chemical and microbiological analysis, UV / dream spectroscopy, HPLC. 
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In vitro, the antimicrobial effect was determined by direct contact of various berries (sea buckthorn, rosehip, 

shrubs, hawthorn) and dried grape marc with microorganisms that cause food spoilage - S. aureus, E. coli, K. 

pneumoniae. Staphylococcus and Escherichia are the most common causes of outbreaks of contaminated food 

in the population. K. pneumoniae is responsible for nosocomial, urinary tract (UTI), respiratory tract and 

bloodstream infections, where contamination is possible after handling food. 

The test results show that sea buckthorn powders and sea buckthorn flour have a more pronounced 

antimicrobial activity than the investigated pathogenic microorganisms. 

For Staphylococcus aureus, the diameter of the inhibition zone is 22 mm (powder) and 18 mm (dry residue); 

for Escherichia coli, the diameter of the inhibition zone is 18 mm (powder) and 15 mm (dry residue). For 

Klebsiella pneumoniae, the diameter of the inhibition zones is smaller compared to Staphylococcus aureus and 

Escherichia coli. The other plant powders (rosehip, grape pomace, chokeberry, hawthorn) have a weaker 

antimicrobial activity against the pathogens tested. Sea buckthorn powder showed the lowest minimum 

inhibitory (MIC) and bactericidal (MBC) concentrations for Staphylococcus aureus, followed by sea 

buckthorn resulting from sea buckthorn, rosehip and grape pressing. Only sea buckthorn powder showed 

antibacterial activity on E. coli and K. pneumoniae. 

The greatest inhibitory and bactericidal effect on the examined bacteria, capable of rapidly colonizing food, 

especially meat products with a high degree of hydrophobicity, was observed for sea buckthorn and rosehip 

powders, in which the content of biologically active lipophilic compounds (lycopene, b-carotene), zeaxanthin, 

chlorophyll) is considerably higher than aronia and grape pomace powders, in which flavonoids predominate. 

At the same time in hawthorn the content of biologically active lipophilic compounds is significant, however, 

the inhibitory and microbicidal effect was lower than for sea buckthorn and rosehip powders. It demonstrates 

that the presence of organic acids and active acidity plays an extremely important role, directly influencing 

bacterial adhesion and, ultimately, the process of inhibiting the proliferation of pathogenic microorganisms. 

Acknowledgements. The research was funded by State Project 20.80009.5107.09 „Improving of food quality 

and safety through biotechnology and food engineering‖, conducted at Technical University of Moldova. 

 

NEW ADDITIVES OF BIOACTIVE SUBSTANCES IN THE BIOCHEMICAL  

DIGESTION PROCESSES 

Olga COVALIOVA
1
, Rodica STURZA

2
, Ecaterina COVACI

2
, Lidia ROMANCIUC

1
, Corina TASCA

1
 

1
Institute of Chemistry, Chisinau, Moldova; 

2
Technical University of Moldova, Chisinau, Moldova 

The liquid wastes from the agro-industrial sector can serve as renewable source of value-added products, 

following the specific treatment. Such treatment is also important from the ecological point of view, as it may 

prevent the discharge in natural environment of wastes with varying composition, often containing toxic or 

environmentally-unfriendly components. Usually, the liquid wastes from agricultural and food sector are being 

processes through the following methods: sedimentation, decanting in stabilizing ponds, anaerobic digestion, 

etc. Our research was focused to intensification of anaerobic fermentation processes using the additives of 

bioactive substances introduced into the digested biomass. As an initial biomass, the vinasse from grain 

distillation taken from ‖Garma Grup‖ Company, Hâncești region, R.Moldova was taken, as well as the other 

liquid wastes,  including from corn fermentation and beer production.      

The technological experiments have been performed using the experimental laboratory set-up, using several 

addivite types. The biomass mixed with the nutritive solution and additives (2 ml/400 ml biomass) was 

subjected to anaerobic digestion under the mesophilic conditions (20-32
o
C). Alcoholic fermentation was 

traced by the volume of emitted carbon dioxide (CO2), titrated, following the standard procedure, NaOH. 

Thus, it was found that in case of tomatin application, higher amounts of emitted gas were observed, whereas 

in case of menthol, dihydrofumaric acid, sclareol, vanillin the rate of the gas emission was lower. At the same 


