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ABSTRACT 

 La Izvor lake consists from three united wide water area, making it the home of different bacteria. Studying lake microorganisms 
to biotechnological properties has a crucial role to overcome different industrial challenges. Studies were carried out to screen enzyme-
producing bacteria isolated from water samples of Lake La Izvor, and detection of their antagonist characteristics. Thus, a total of 65 
bacterial isolates were obtained from the collected water samples. Screening procedures adopted were making of decimal dilutions with 
incubation at 37°C, isolation of pure cultures and isolate cultivation on agar in Petri plate. Enzyme, antibacterial and antifungal properties 
allows to identify strains and determine their biotechnological potential. 
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Introduction 
 Water microbial composition represents 
soil microorganisms - bacteria, fungi, protozoa, 
archaea, algae naturally hit into the water with its 
particles. It specific biocoenosis are formed from 
predominate microorganisms that have adapted to 
the localization conditions, exactly to water quality: 
temperature, pH, biological and dissolved oxygen, 
carbon dioxide, total solids  the content of organic 
and mineral substances, total coliform. The water 
quality is controled by multiple parameters like 
chemical, biological, radiological, and physical. 
Their permissible quantity for each pollutants are 
standardized by World Health Organization, and 
Food and Agricultural Organization for various 
reusable applications [ALAM, 2007; POPA, 2012]. 

Inorganic and organic pollutants are main 
contaminants in wastewater. Inorganic water 
pollutants include inorganic salts, mineral acids, 
metals, trace elements, metal compounds, complexes 
of metals with organic and compounds, sulfates, 
cyanides, acid rain, acid pollution of lakes, carbon 
dioxide discharges and runoff, chemical waste 
industrial byproducts etc. Organic water pollutants 
include bacteria and other organic pollutants from 
wastewater, fertilizers, pesticides, agricultural 
substances, forestry, food processing industry 
[NASR, 2007]. 
 Water pollution with organic substances is 
lead by an increase of bacterial and fungal 
contamination. In the same time water microbial 
composition plays the important role in process of 

its self-purification from organic waste, which is 
used by the microorganism [MULAMATTATHIL, 
2014]. 

Aquatic ecosystems in the form of lakes in 
different regions provide irreplaceable water 
resources for humans. More of that microbiomes of 
lake ecosystems are suitable bioresources for 
agriculture and related sectors. The antimicrobial 
potential of the metabolites of these water 
microorganisms is quite broad, from the food 
industry to therapeutic drugs. Studies have shown 
that microbes of different types have been identified 
in lakes [SLANINA, 2021; BYRSA, 2021; 
YADAV, 2018].  Microbial diversity of water basins 
are a source of unique and diverse microorganisms. 
However, according to the literature, there is still a 
limited understanding of how the bacterial 
community is associated with water quality 
parameters and environmental conditions. So, for 
example, in Lake Baikal, were identified both 
widespread strains of the genera Pseudomonas and 
Bacillus and rare genera Micrococcus and 
Acinetobacter representatives. Metabolites of five 
strains had a broad spectrum of antimicrobial 
activity. Peptides of the isolated fractions of 
metabolites were proved to be bacteriocins 
[BABICH, 2021]. 
In this regard, much research have been conducted 
on the isolation potential bacteria with high 
antagonistic activity due to developed enzymatic 
complex against pathogenic microorganisms which 
can be dangerous agents and cause many diseases. 
By implementing biological practices pollution 
prevention (through useful and safe bacteria 
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application) could possess to reduce money waste 
and dangers of chemical fertilizers and pesticides 
needs [MUHAMAD, 2017; MATEVOSYAN, 
2019]. Thus, our research was carried out to 
determine the enzymatic and antagonistic activity of 
aquatic strains isolated from La Izvor Lake 
(Chisinau, Republic of Moldova) against pathogenic 
bacteria and fungi strains. 
 

Materials and methods 
 Were isolated 122 bacterial strains from the 
samples of water, bottom sediments and biofilms at 
the La Izvor Lake.  
 In our studies, to determinate enzymatic 
activity, we used the method of inoculation on 
agarized selective media of different compositions. 
Bacterial isolates were screened using agar plates for 
testing amylase, catalase, celullase and lipase 
production, respectively. After incubation at 30°C 
for 24-48 hours, starch hydrolysis was determined 
by flooding the plates with iodine solution. Isolates 
showing zones of clearance were selected as enzyme 
producing bacteria. 
 The antimicrobial (antifungal and 
antibacterial) properties were determined using agar 
block method and agar disk-diffusion method, 
incubation at 30°C, 24-48 h. Antagonistic activity 
was detected in the absence of fungal growth on the 
surface of the medium, and clear zones of growth 
inhibition for S. aureus and E. coli. 
Five fungal strains and two bacterial strains have 
been used like indicator to antagonistic activity: 
Alternaria alternata, Botrytis cinerea, Fusarium 
solani, Fusarium oxysporum and Aspergillus niger 
constituted the indicator microorganisms and are 
deposited in National Collection of Nonpathogenic 
Microorganisms. Strains Staphylococcus aureus 
ATCC® 25923™ and Escherichia coli ATCC® 
25922™ in Institute of Biology Bucharest, Romania. 
 

Results and discussions 
 In our studies, to identify and bacteria 
quantify, we used method of inoculation on agarized 
media with different compositions. One hundred 
twenty-two microorganisms were isolated from the 
water, biofilms and bottom sediments sampled of 
lake. For the elimination of pathogenic 
Enterobacteria, isolated strains were cultivated on 
the KIA plate agar. At result, only 65 strains were 
selected for further investigations. The bacteria were 
classified based on the morphological and cultural 
characteristics. Were identify representatives of 2 
genera, most often found in the microbial 
communities of soil and aquatic environment in 
Republic of Moldova - rod-shaped bacteria Gram-

positive (genera Bacillus) and Gram-negative 
(genera Pseudomonas) forms. 
Isolates were screened to evaluate their ability to 
produce amylase, catalase, lipase and cellulase 
enzymes. After adding iodine solution on plate, 
strains showed (or not) zones of clearance. Among 
the 65 bacterial strains 41,5% are possessed 
activities on three from four named enzymes, and 
10,7% of the strains possessed activities to all four 
enzymes. 
 In figure 1 it could be seen that bacterial 
strains capable of enzyme producing for industrial 
applications. The most of isolates have been shown 
amylase (48%) and catalase (61%) activity. 
 

 
Fig. 1 - Enzyme producing bacterial strains from 
water, bottom sediment and biofilm samples of La 
Izvor Lake. 
 
 It is known that industrial enzymes are 
important for various biotechnological applications.   
The authors Babich et al. studied the microbial 
community in bottom sediments and water samples 
of Lake Baikal, most of them were non-spore-
forming rods - representatives of 7 phylogenetic 
groups of the genus Pseudomonas. Researchers 
established that natural Pseudomonas strains isolated 
from lake are active producers of exoenzymes, due 
to which the process of biodegradation of both 
simple and complex high-molecular compounds 
occurs, which contributes to the preservation of the 
purity of lake waters [BABICH, 2021]. 
Researchers investigated the diversity of industrial 
enzyme-producing marine bacteria from culture 
collections at the Institute of Marine Biotechnology, 
University Malaysia Terengganu. Out of 200 
bacterial isolates revived, about 161 bacteria isolate 
secreted amylase (68.7 %), lipase (88.3 %) and 
protease (68.7 %) The phylogenetic analysis led to 
the identification of three major phyla, namely 
Proteobacteria, Firmicutes and Bacteroidetes 
[CHENG, 2020]. 
 Much scientific research has proven that 
marine bacteria also like hot springs isolates are able 
to produce a wide range of industrial enzymes and 
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are considered as one of the main producers of α-
amylase, α-glucosidase, α-galactosidase, cellulases, 
chitinase, lipase, protease. Some of these strains 
were identified as Aeromonas sp., Alteromonas sp., 
Arthrobacter sp., Clostridium sp., Enterobacter sp., 
Flavobacterium sp., Pseudomonas sp., 
Psychrobacter sp., Streptomyces sp., Vibrio sp., 
Marinobacter sp. and Bacillus sp. [ZHANG, 2010; 
FULZELE, 2011; EL-HASSAYEB, 2016; 
CHANDRASEKARAN, 1997;  ALRUMMAN, 
2018]. 
 Representatives of the genus Bacillus are 
showing maximum hydrolysis activity on 
carboxymethylcellulose agar plates. According to 
the literature, one hundred and ninety aquatic 
bacterial strains were isolated from different muddy 
sediments and eighty one isolates were determined 
to be cellulolytic bacteria. Were identified Bacillus 
cereus JD0404 strain with a high level of cellulolytic 
activity from the muddy sediments of mangrove 
swamps in Thailand. [CHANTARASIRI, 2002]. 
More of that Bacillus sp. and Pseudomonas sp. 
cultures are characterized with antifungal activity 
against phytopathogens [PETATÁN-SAGAHÓN, 
2011; BARRETO, 2008]. 
 Several researchers [JIMÉNEZ-REYESA 
et al.] have carried out research on phytopathogenic 
fungi which are one of the leading infectious agents 
in plants causing alterations during the different 
plant-stages growth, post-harvest and during storage. 
There is a wide variety of fungal genus currently 
generating quality problems in fruits and vegetables, 
affecting thus their nutritional value, organoleptic 
characteristics and half-life [CHANG, 2008; DÍAZ-
DELLAVALLE, 2011; LEE, 2007; SATISH, 2007]. 
More than 25% of cereals are contaminated in some 
cases by fungi of genera Aspergillus and Fusarium, 
indirectly responsible for producing mycotoxins, and 
aflatoxin B1 (toxic and potent carcinogen). It is also 
known that more 300 fungal metabolites can 
generate allergic or poisonous disorders such as 
carcinogenicity, genotoxicity, teratogenicity, 
nephrotoxicity, hepatotoxicity, reproductive 
disorders, and immunosuppression in consumers 
[DÍAZ-DELLAVALLE, 2011; LEE, 2007; SATISH, 
2007]. Botrytis cinerea named gray mold is one of 
fungal pathogens affecting to inflorescence disease. 
In a study examining fungal pathogens of medical 
cannabis in Canada, six main pathogens were 
recovered: B. cinerea, Fusarium solani, F. 
oxysporum, F. equiseti, Penicillium copticola, and P. 
olsonii [JERUSHALMI, 2020]. 
Antimicrobial activity against fungal and bacterial 
test-cultures was determined by the diameter of the 
lysis zone – microbial growth inhibition zone. For 

antifungal properties determination were applied 
agar block method using phytopathogenic test-
organisms Alternaria alternata, Botrytis cinerea, 
Fusarium solani, Fusarium oxysporum and 
Aspergillus niger. These cultures belong to the 
National Collection of Non-Pathogenic 
Microorganisms of the Institute of Microbiology and 
Biotechnology. Ten isolated microorganisms No.1, 
17, 31, 32, 33, 43, 46, 57, 61, 63 have antimicrobial 
properties against four test-strains. The antagonistic 
activity ranged from 6,0±1,13 mm to 35,0±1,96 mm. 
Strain No. 1 showed the highest activity 30,0±2,26 
mm against the Alternaria alternata, 33,3±1,31 mm 
against the  Botrytis cinerea, 23,0±1,13 mm against 
the  Fusarium solani, and 32,7±1,31 mm against the 
Fusarium oxysporum. Twenty four isolates did not 
present antifungal properties. Antifungal activity on 
Aspergillus niger was not significant. 
Authors Eriana Serpa Barreto et al. have 
investigated 24 strains from the Brazilian Amazon 
for biocontrol potential of seven fungi pathogenic to 
soybean [Glycine max (L.) Merril] seed. Two strains 
were strongly antagonistic to six out of the seven 
fungi. 
 Escherichia coli ATCC® 25922™ and  
Staphylococcus aureus ATCC 25923 were used as 
test strains for antibacterial properties investigation, 
which were done to support the Institute of Biology 
Bucharest, România. Test cultures were cultivated 
overnight in specialized media at temperatures 37oC, 
depending on the strain, the pH of the medium was 
6.8–7.0. The obtained suspensions of 
microorganisms cells were used to determine the 
antimicrobial activity. 
Antagonistic activity was detected in the clear zones 
of growth inhibition for S. aureus and E. coli. Only 
two strains No. 32 and No. 46 showed antibacterial 
activity 26±0,1 mm and 28±0,1 mm against E. coli 
ATCC® 25922™  test-culture.  
 

Conclusions 
 La Izvor that is one of landmarks in the city 
appeared in 1972 also named “Peoples' Friendship 
Park”, planned to show in all its glory friendship 
between the peoples. 
Our experiments have shown that Lake La Izvor is 
of interest as a source of microorganisms with 
antimicrobial characteristics, metabolites of which 
could be used as a base for antimicrobial drugs. Our 
data corresponding with the literature, according to 
which the prospective bacterial representatives are 
found in bottom sediment (3 strains (32, 33, 46), 
water (4 strains (1, 7, 12, 22), and biofilm samples 5 
strains (51, 54, 57, 61, 65). Most of tested bacteria 
have an antifungal effect - strains 32, 33, 57 
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demonstrated a spectrum of antagonistic activity 
against the five indicators fungi and bacteria (32), 
but some of 65 isolates inhibited the growth of 
individual fungal strains. Due to study of antifungal 
activity aquatic strains was confirmed it potential 
using in biotechnology and agriculture. 
Further study will be aimed at final biological 
research and as result for completing the National 
Collection of Non-Pathogenic Microorganisms.  
 The research was funded out within the 
project 20.80009.7007.09 (ANCD) 
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