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Isolation of microorganisms from water samples 

 

General considerations 

 Water samples will be collected following the Sample collection procedure. 

 Each sample will be analyzed in triplicate. 

 Selective media will be used in order to identify a variety of microbial communities and the 

culture media used will correspond to the environments characteristics. Hence, for the water 

samples collected from acidic environments, growth media for acidophiles will be used, as for 

the water samples collected from sampling points further away from the polluted area, 

enriched selective media will be used in order to possibly identify neutrophils  

 The growth conditions of microorganisms in the lab (temperature and period of incubation) 

will be established based on the characteristics of the sampling sites (acidic aquatic 

environments, neutral aquatic environments, etc.) 

 

1. Isolation of bacteria by plating method 

Water samples collected will be analyzed as follows: 

 Aliquots of 1 mL of each sample are inoculated, following serial dilutions (Figure 1A), on the 

surface of solid media in order to obtain isolated colonies (Figure 1B). 

 The plates will be incubated at appropriate growth conditions. 

 The colonies will be counted, characterized, and recorded.  

 The results will be expressed as the number of CFU in 1 mL of water 

 

 

 
Figure 1. Dilution and plating method 
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2. Isolation by membrane filtration  

 For all the samples, three volumes of 100 mL will be filtered through 0.45 μm pore-sized filter 

(cellulose nitrate membranes) using a vacuum system (Figure 2).  

 The membranes will be aseptically placed on the surface of solid media plates, containing 

appropriate selective media, ensuring that no air bubbles are trapped. 

 The plates will be incubated at appropriate growth conditions. 

 The colonies will be counted, characterized, and recorded.  

 The results will be expressed as the number of CFU in 100 mL of water 

 
Figure 2. Membrane filtration method 

 

3. Purification of colonies  

 The purification of colonies is an essential step in any microbial identification system. 

 The morphology of the colonies will be analyzed under a microscope and the predominant 

colonies will be sub-cultured at least two times in order to obtain pure cultures of bacteria. 

 The colonies will be sub-cultured using the streak plate method, which is the most common 

method used. 

 The principle of the streak plate method is the following: 

o Using a sterile inoculating loop, an isolated colony from the agar plate is spread over the 

first quadrant (approximately 1/4 of the plate) using close parallel streaks. 

o Sterilize the inoculating loop over a Bunsen burner and allow it to cool. 

o Going back to the edge of the first area streaked (area 1), extend the streaks into the 

second quarter of the plate (area 2). 

o Flame the loop again and allow it to cool.  

o Extend the streaks of the area 2 into the third quarter of the plate (area 3). 

o Flame the loop again and allow it to cool.  

o Extend the streaks of the area 3 into the fourth quarter of the plate the plate (area 4). 
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o Flame your loop once more and allow it to cool. 

o Extend the streaks of the area 4 into the fifth quarter of the plate the plate (area 5). 

o In the fifth quadrant should appear isolated colonies (Figure 3). 

 For identification of species, pure bacterial culture will be used for Gram staining, and further, 

biochemical identification tests will be applied. 

 Pure culture of identified bacteria will be preserved in 20% glycerol stocks at -80°C. 

 

 
Figure 3. Streak plate method 

 

 

4. Morphological characterization of bacterial culture 

a) Shape, size, color:  

 Morphological characteristics such as shape, size and color will be studied by microscopic 

observation. 

 The shape of the colony will be studied by observing their margin and elevation.  

 The size of the bacteria will be measured by microscopic scale and it will be expressed in microns.  

 The color of the bacteria was determined by observing the colony under microscope. 

 

b) Gram staining of bacteria:  

 Gram staining method will be used to differentiate between Gram-positive and Gram-negative 

bacteria (Figure 4). 

 Prepare a slide smear by adding a drop of sterile water on the microscope slide, and using an 

inoculation loop, aseptically transfer a small amount of cells from a colony on the slide. 

 After mixing the cells and water, allow to dry at room temperature. 
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 Fix the culture by passing the slide three times over a flame  

 Add crystal violet stain over the fixed culture and let stand for 1 minute. 

 Rinse the excess stain by submerging the slide a few times in a beaker of water. 

 Add iodine solution enough to cover the fixed culture and let stand for 11 minute. 

 Rinse the excess of mordant by submerging the slide a few times in a beaker of water. 

 Keeping the slide at a 45° angle, add drops of decolorizer (e.g. alcohol-acetone) and let flow over 

the slide until the stain is rinsed off. 

 Rinse the decolorizer with water. 

 Counterstain by adding a few drops of safranin over the culture and let stand for 1 minute. 

 Rinse the slide in a beaker of water and let the slide air-dry. 

 

 
Figure 4. Gram staining procedure 

 The slide will be observed under a microscope  

 The Gram-negative bacteria (thin layer of peptidoglycan-10% of cell wall) will appear pink/red and 

the Gram-positive bacteria (thick layer of peptidoglycan-90% of cell wall) will appear blue/purple 

(Figure 5). 

 

 
Figure 5. Gram-positive and Gram-negative bacteria  

(microscope image following Gram staining procedure) 
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