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Overview of the microbiological analysis of samples collected from Moldova Nouă 
area in February 2021 

The second sample collection campaign took place in 4 February in Moldova Nouă area. The 
samples needed for microbiology analysis were taken in aseptically conditions, as much as it 
was possible  

Some additional samples were added, five from village of Măcești and one from village of 
Radimna (Table 1).  

Table 1. Sample locations in Moldova Nouă area 

Sample ID Location of the sample 

W18-M Boșneag River (Moldova Veche) 

W19-M Boșneag River (upstream Moldova Veche) 

W20-M Radimna River (Pojejena) 

W21-M Radimna River (upstream Pojejena) 

W22-M Nera River (Socol) 

W23-M Nera River (upstream Socol) 

WU11-M Well from village of Coronini, near the pond Boșneag 

WU12-M Well from village of Moldova Veche, near the pond Boșneag 

WU13-M Well from village of Măcești 

WU14-M Well from city of Moldova Nouă 

WU15-M Public well from village of Radimna 

WU16-M Well from village of Măcești 

WU17-M Well from village of Măcești 

WU18-M Well from village of Măcești 

WU19-M Public water supply from Măcești 

WT-M Surface water found in tailing 

S82-M Sediments from W18 location (Bosneag River) 

S83-M Sediments from W19 location (Radimna River) 

S84-M Sediments from W20 location (Nera River) 

S85-M Soil near Boșneag tailings pond 

S86-M Soil at 200 m from Boșneag tailings pond (N-W direction) 

S87-M Soil at 400 m from Boșneag tailings pond (N-W direction) 

S88-M Soil at 600 m from Boșneag tailings pond (N-W direction) 

The next day, in the microbiology laboratory, we started to cultivate and isolate, as many as 
possible, strains found in soil, sediment and water samples. 

The objective of the methods applied was to try to cultivate as many microbial strains as 
possible, from all samples collected and finally to identify as mush as possible the strains 
isolated. The final goal is to identify at least one strain, resistant to copper ions, needed for 
further remediation uses. 

The cultivation and isolation steps require long period of time and several steps.  

First, aliquots from all the samples will be inoculated on different solid media. The non-selective 
growth media will allow the growth of various microorganisms and the cultivation on selective 
growth media will allow the growth of some microorganisms, depending on the selection 
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criteria. The selective growth media is the first step in the identification process of 
microorganisms. 

From each water sample, soil and sediment suspension aliquots were plated on solid growth 
media and the plates were incubated at 25°C for different time intervals, from 24 hours to 21 
days (Figure 1). When trying to cultivate and isolate various microbial strain, long period of 
time is needed in order to allow growth of different strains.  

  
Figure 1. Inoculation of samples on non-selective culture media and incubation at 25°C 

The enumeration of Total Microbial Count (TMC) from water samples (Table 2) gives us 
information regarding the health of the ecosystem, if considering river waters, and the safety 
of the water, if considering drinking water. 

Table 2. Enumeration of TMC found in water samples using Plate Count Agar (PCA) culture media 

Sample ID CFU/mL 

W18-M 25000 

W19-M 662000 

W20-M 7000 

W21-M 0 

W22-M 15000 

W23-M 9000 

WU11-M 2000 

WU12-M 65000 

WU13-M 1000 

WU14-M 0 

WU15-M 0 

Wu16-M 1000 

WU17-M 6000 

WU18-M 92000 

WU19-M 87000 

WT-M 15000 
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Figure 2. Microorganisms from water samples (rivers) grown on Plate Count Agar 

 
Figure 3. Microorganisms from water samples (wells) grown on Plate Count Agar 

 
Figure 4. Microorganisms from water samples (wells) grown on Plate Count Agar 

The Aerobic Colony Count (ACC) is used as an indicator of bacterial populations on a 

sample.The test is based on an assumption that each cell will form a visible colony when mixed 

with agar containing the appropriate nutrients. It is not a measure of the entire bacterial 

population. The ACC is a generic test for organisms that grow aerobically at mesophilic 

temperatures (25 to 40°C). 
Table 3. ACC on non-selective Nutrient Agar (NA) growth media 

Sample ID CFU/mL 

W18-M 20000 

W19-M 25800 

W20-M 0 

W21-M 0 

W22-M 9000 

W23-M 16000 

WU11-M 0 

WU12-M 0 

WU13-M 0 

WU14-M 0 



 

 

 

 
 

Cooperation beyond borders. 
Interreg-IPA Cross-border Cooperation Romania-Serbia Programme is financed by the European 
Union under the Instrument for Pre-accession Assistance (IPA II) and co-financed by the partner states 
in the Programme. 
Project RoRS 337- ROmania Serbia NETwork for assessing and disseminating the impact of 
copper mining activities on water quality in the cross-border area (RoS-NET2) 

 

Page 4 of 7 

WU15-M 0 

WU16-M 6000 

WU17-M 1000 

WU18-M 155000 

WU19-M 90000 

WT-M 27000 

 
Figure 5. Microorganisms from water samples (river) grown on Nutrient Agar 

 
Figure 6. Microorganisms from water samples (wells) grown on Nutrient Agar 

The soil and sediment samples collected in empty test tubes, before inoculation on solid growth 

media, were suspended in phosphate buffered saline and incubated under agitation, for 2 

hours. Afterwards, aliquot of each sample was inoculated on selective and non-selective 

culture media and incubated for 24 hour to 21 days. Not all soil and sediment samples showed 

visible growth of microorganisms when cultured on nonselective solid media.  

 
Figure 7. Microorganisms from soil and sediment samples cultivated on Plate Count Agar 

Table 4. Enumeration of TMC found in soil and sediment samples grown on Plate Count Agar plates 

Sample ID CFU/g 

S82-M 23000 

S83-M 17000 

S84-M 358000 

S85-M 0 

S86-M 0 

S87-M 0 
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S88-M 19000 

Table 5. Enumeration of ACC found in soil and sediment samples grown on Nutrient Agar plates 

Sample ID CFU/g 

S82-M 34000 

S83-M 64000 

S84-M 29000 

S85-M 0 

S86-M -0 

S87-M -0 

S88-M 22000 

In our attempt to isolate, as many as possible, of the culturing microorganisms from samples 
collected from Moldova Nouă, we collected one series of samples directly in non-selective 
culture media. Therefore, from those samples, aliquots were inoculated on solid media (Table 
5).  

The results obtained showed that by collecting samples straight in liquid non-selective media, 
we were able to isolate many more strains, comparing to samples collected in test tubes alone.  

Table 6. Enumeration of TMC found in soil and sediment samples (inoculated on the field in 2,5 mL of TSB) using Plate 
Count Agar (PCA) culture media 

Sample ID CFU/g 

S82-M2 Too many to count 

S83-M2 576000 

S84-M2 0 

S85-M2 417000 

S86-M2 Too many to count 

S87-M2 11000 

S88-M2 0 

 

 
Figure 8. Microorganisms from soil and sediment samples (collected in culture media) cultivated on Plate Count Agar 

Inoculating the samples on differential growth media is the preliminary step in the process of 
identification the microbial strains. 

Therefore, sample aliquots were transferred on different selective media (Simmons Citrate 
Agar, Tergitol 7 Agar, Slanetz and Bartley Agar, Sabouraud Agar, Gelatine Agar, Peptone 
Yeast Agar). 
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For some samples, there was no visible growth of microorganisms, meaning that no microbial 
strain designed to grow on the respective type of selective media, was present in that specific 
sample.  

 
Figure 9. Microbial growth on differential media - Gelatin Agar 

 
Figure 10. Microbial growth on differential media - MacConkey Agar 

 
Figure 11. Microbial growth on differential media - Peptone Yeast Agar 

 
Figure 12. Microbial growth on differential media - Simmons Citrate Agar 
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Figure 13. Microbial growth on differential media - Tergitol 7 Agar 

 
Figure 14. Microbial growth on differential media – A) Slanetz and Bartley Agar; B) Sabouraud Agar 

After growing microorganisms from samples, on solid growth media, single, isolated, 
morphologically different colonies were transferred, using an inoculation loop, on liquid growth 
media.  

The microbial suspension were incubated at 37°C until they have reached the logarithmic 
growth phase. The cell density was measured using Biotek Synergy H1 multimode plate 
reader.  

The next step was to prepare glycerol stocks for each strain used. The cell suspensions were 
resuspended in fresh liquid growth media mixed with glycerol 50% (1:1 ratio). Aliquots of each 
sample were transferred in sterile cryotubes. The microbial glycerol stocks will be kept at -
80°C. A further step is that, if we identify microorganisms resistant to copper, from some of 
these samples, we will use those microorganisms for remediation procedures. 

Following the next months, above-mentioned experiments will be performed in the laboratory.  


