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Lab 2:Cultured media 

 Important of cultured media  

    1. One of the most important reasons being its utility in diagnosing infectious 

diseases.. Indeed, isolating an organism from the clinical specimen is the first step in 

proving its role as an etiologic agent. 

2. Culturing bacteria is also the initial step in studying its morphology and its 

identification. 

3. Bacteria have to be cultured in order to obtain antigens from developing 

serological assays or vaccines. 

4. Certain genetic studies also need that bacteriabe cultured in vitro. 

5. Culturing bacteria also provide a reliable way estimating their numbers 

(viable count). 

6. Culturing on solid media is another convenient way of separating bacteria 

in mixtures 

Classification 

Bacterial culture media can be classified in at least three ways; Based on 

consistency, based on nutritional component and based on its functional use. 

1. Classification based on consistency 

A liquid media 

B semi-solid media 

C solid media

 
 A.Liquid media 

In liquid medium, bacteria grow producing turbidity/ surface pellicle (Vibrio & 

Bacillus)/ granular deposits (Streptococci).. Properties of bacteria are not visible in 

liquid media and presence of more than one type of bacteria cannot be detected. 

B.Solid media 

Any liquid medium can be rendered solid by the addition of certain solidifying 

agents. Agar agar (simply called agar) is the most commonly used solidifying 

agent.  

Agar is composed of two long-chain polysaccharides (70% agarose and 30% 

agarapectin). It melts at 95°Cand solidifies at 42oC, Agar is available as powders.. 
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C.Semi-solid media 

Reducing the amount of agar to 0.2-0.5% renders a medium semi-solid. Such 

media are fairly soft and are useful in demonstrating bacterial motility (U-tube 

) Certain transport media  

D.Other solidifying agents 

Besides agar, egg yolk and serum too can be used to solidify culture media. 

2. Classification based on nutritional component 

Media can be classified as simple, complex and synthetic (or defined).  

1-Simple media such as peptone water, nutrient agar can support most non-

fastidiousbacteria.Thosebacteria that are able to grow with minimal requirements are 

said to non fastidious .  

2-Complex media those  bacteria that require extra nutrients are said to be 

fastidious such as blood agar have ingredients whose exact components are difficult 

to estimate.. 

3. Classification based on functional use or application 

1.Basal media are basically simple media that supports most non-fastidious 

bacteria. Peptone water, nutrient broth and nutrient agar considered basal 

medium 

2.Enriched media are used to grow nutritionally exacting (fastidious) bacteria 

Addition of extra nutrients in the form of blood, serum, egg yolk etc, to basal 

medium makes them enriched media. Blood agar, chocolate agar.  

3.Selective and enrichment media are designed to inhibit unwanted commensal 

or contaminating bacteria and help to recover pathogen from a mixture of 

bacteria. While selective media are agar based,.Mannitol Salt Agar and Salt Milk 

Agar used to recover S.aureus contain 10% NaCl 

4.Differential/Indicator media 

Differential media or indicator media distinguish one microorganism type from 

another growing on the same media. This type of media uses the biochemical 

characteristics of a microorganism growing in the presence of specific nutrients 

or indicators (such as neutral red, phenol red or methylene blue) added to the 

medium to visibly indicate the defining characteristics of a microorganism.. This 

approach is used in MacConkey’s agar, MacConkey’s agar is the most commonly 

used media to  

Preparation and Storage of Culture Media 

Care must be taken to adjust the pH of the medium before autoclaving. Various 

pH indicators that are in use include phenol red, neutral red, Most culture media are 

sterililized by autoclaving. Certain media that contain heat labile components 

like glucose, antibiotics, urea, serum, blood are not autoclaved. These components 

are filtered and may be added separately after the medium is autoclavedd, media 

may be held at 4-5oC in the refrigerator for 1-2 weeks. Certain liquid media in screw 

capped bottles or tubes or cotton plugged can be held at room temperature for weeks 
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Pure culture, in microbiology, a laboratory culture containing a single species of 

organism. A pure culture is usually derived from a mixed culture (one containing 

many species) by transferring a small sample into new media.  

Pure Culture Techniques 

      A pure culture is defined as a population containing only a single species or 
strain of bacteria.  
Contamination means that more than one species is present in a culture that is 
supposed to be pure. 
        Before learning the techniques involved in manipulating bacterial cultures, it is 
first necessary to become acquainted with the tools of microbiology. 
Inoculating loops or needles are used to transfer microorganisms.. Wire loops and 

needles are sterilized between uses by flaming the loop (incineration of the 

microorganisms.Recently, Presterilized plastic loops/needles (Figure 1) 

  

Figure 1: Inoculating Loops and Needles 

Petri dishes (plates) (Figure 2) are covered dishes used to culture microorganisms. 

The sterile petri dish is filled with a solid medium (agar) and the bacterial culture is 

applied to the surface or embedded within the medium 

Figure 2: Petri Plates 

 

 

Media (medium) is a general term referring to the substance upon which a 

microorganism is grown. Ideally, microbiological media are designed to mimic the 
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environment in which the organism naturally grows. Potato slices and the vitreous 

fluid of cow's eyes are two examples of early microbiological media. 

Isolation of Pure Cultures From Mixed Cultures 

Several different methods for getting a pure culture from a mixed culture are 

available. These include: 

1. Dilution to extinction 

2. Pour plate 

3. Streak plate 

4. Spread method 

       Both of these techniques depend upon the physical/spatial isolation of a single 

bacterial cell on/in a solid medium. In the pour plate technique, an inoculum is added 

to melted, cooled agar. The agar inoculum mixture is then poured into a petri dish.  

Procedure for Aseptic Transfer of Microorganisms 

 Make sure you have all the cultures, media and necessary materials. 

 Check the condition of the media, looking for such undesirable conditions  

 Label all media to be used. Label should always include: 

o Initials/Date 

o Microbe or Sample Name/Incubation Temperature 

 Turn on the Bunsen burner and light the gas Make sure that the flame is no more 

than four inches high and that the blue inner cone is no more than two inches high. 

 Sterilize the inoculating loop or needle by heating it in the flame. 

 

 Remove the inoculum 

o From a broth culture (organisms growing in a liquid medium) 

 Remove the cap of the culture tube with the little finger of your loop hand. Never 

lay the cap down or it may become contaminated. Very briefly flame the lip of the 

culture tube to create a convection current which forces air out of the tube. This 

prevents contaminants in the air from entering the tube. 
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Pour Plate Techniquealso sometimes called the loop dilution method, involves the 

successive transfer (serial dilution) of bacteria from the original culture to a series of 

tubes of liquified agar.  

Supplies and Equipment Needed (per student). 

 Mixed culture of bacteria: E. coli 

 Nutrient agar pours (3) 

 Sterile petri plates (3) 

 Inoculating loops 

 Bunsen burner 

 Marking pen 

 Beaker 

 Nutrient agar  and slants 

In this laboratory, you will be working with a mixture of three bacterial species -
 Escherichia coli (E. coli),. A brief description of these organisms follows 

Procedure 

1. Disinfect your table top 
2. Label the bottom surface of three sterile petri plates with you name and date. Label 

the bottom surface of the plates I,II, and III, respectively. 
3. Obtain three tubes of nutrient agar pours. Label the tubes I, II, and III respectively.. 

4. Inoculate tube I,II,III with one loopful of the mixed culture. Gently mix and return  

to rack 

5. Sequentially pour the contents of each tube into the corresponding petri dish. Make 

sure to flame the lip of the tube when you open it. 

6. Allow the agar to solidify at room temperature. 

7. Incubate the plates in an inverted position for 24-48 hours at 35oC 

8. Examine your plates for isolated colonies. Record the appearance of the plate. 
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The spread plate:- technique involves using a sterilized spreader with a smooth 

surface made of metal or glass to apply a small amount of bacteria suspended in a 

solution over a plate. The plate needs to be dry and at room temperature so that the 

agar can absorb the bacteria more readily. A successful spread plate will have a 

countable number of isolated bacterial colonies evenly distributed on the plate 

Procedure of Spread Plate Technique 

1. Make a dilution series from a sample. 

 

2. Pipette out 0.1 ml from the appropriate desired dilution series onto the center of the 

surface of an agar plate. 

3. Dip the L-shaped glass spreader into alcohol. 

4. Flame the glass spreader (hockey stick) over a Bunsen burner. 

5. Spread the sample evenly over the surface of agar using the sterile glass spreader, 

carefully rotating the Petridish underneath at the same time. 

6. Incubate the plate at 37°C for 24 hours. 

 
 

Streak Plate Technique: the dilution/isolation streaking procedure, involves the 

dilution of bacteria by systematically streaking them over the agar surface in a petri 

dish to obtain isolated cells which will subsequently grow into piles of cells, or 

isolated colonies.  

Summary of Streak Plate  Procedure. 
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