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LAB EXPERIMENT 4: Growing Cell Culture and Cultivation of Bacteria 

Objectives 

After completing this exercise student should be able to: 

1. Define a growth and difference between exponential and linear growth, growth influencing 

factors, growth conditions, antibiotics and resistance 

2. Define typical bacterial growth curve 

3. Basics of the most common bacteria used in microbiology laboratory 

4. Inoculate solid and liquid media 
 

 
Background & Theory 

Growth is an orderly increase in the quantity of cellular constituents. It depends upon the ability 

of the cell to form new protoplasm from nutrients available in the environment. In most bacteria, 

growth involves increase in cell mass and numbers of ribosomes, duplication of the bacterial 

chromosome, synthesis of new cell wall and plasma membrane, partitioning of the two chromosomes, 

septum formation, and cell division. The asexual process of reproduction is called binary fission. 

In the laboratory, under favorable conditions, a growing bacterial population doubles at regular 

intervals. Growth is by geometric progression: 1, 2, 4, 8, etc. This is called exponential growth. Example 

of linear growth is 1, 2, 3, 4, etc. 

To grow bacteria in the lab, environmental conditions, as well as nutrients, must be considered. 

So because of that we have different influencing factors on growth conditions. The major one, are: 

temperature, moisture, pH, nutrient content, oxygen, light, salt, and etc. Microorganisms whose optimal 

temperature for growth is near 0°C are called psychrophiles. Those that grow optimally at 20 - 45°C are 

called mesophiles. Those growing best at high temperatures, above 55°C are called thermophiles. An 

organism that requires oxygen for growth is called aerobic. An organism whose growth cannot occur in 

the presence of oxygen is anaerobic. An organism that can grow under either aerobic or anaerobic 

conditions is a facultative anaerobe. 

Antibiotics are chemicals that kill or inhibit the growth of bacteria and are used to treat bacterial 

infections. They are produced in nature by soil bacteria and fungi. Antibiotic resistance is a form of drug 

resistance where bacteria are able to survive after exposure to one or more antibiotics. The most 

common antibiotics used in lab are: Ampicillin (100 µg/mL), Bleocin (5 µg/mL), Carbenicillin (100 µg/mL), 



 

Chloramphenicol (25 µg/mL) Coumermycin (25 µg/mL) Gentamycin (10 µg/mL), Kanamycin (50 µg/mL), 

Spectinomycin    (50    µg/mL),    Tetracycline  (10 

µg/mL). 
 

The growth of bacteria can be modeled 

with four different phases: 

 

 
lag phase (A), log phase or exponential 

phase (B), stationary phase (C), and death phase 

(D). 

Bacterial growth rates during the phase 

of exponential growth (B phase), under standard 

conditions. Generation times for bacteria vary 

from about 15 minutes to 24 hours or more. The generation time for E. coli in the laboratory is 15-20 

minutes, but in the intestinal tract, the coliform’s generation time is estimated to be 12-24 hours. 

Because of its long history of laboratory culture and ease of manipulation, E. coli also plays an 

important role in modern biological engineering and industrial microbiology. The work of Stanley 

Norman Cohen and Herbert Boyer in E. coli, using plasmids and restriction enzymes to create 

recombinant DNA, became a foundation of biotechnology. 

E. coli is a very versatile host for the production of heterologous proteins, and various protein 

expression systems have been developed which allow the production of recombinant proteins in E. coli. 

Researchers can introduce genes into the microbes using plasmids which permit high level expression of 

protein, and such protein may be mass-produced in industrial fermentation processes. One of the first 

useful applications of recombinant DNA technology was the manipulation of E. coli to produce human 

insulin. Modified E. coli cells have been used in vaccine development, bioremediation, production of 

biofuels; lighting, and production of immobilized enzymes. 

 

 
METHOD 

Materials: 

 Broth culture of E. coli 

 Prepared nutrient agar (LB medium), petri dishes plates 
 Test tubes 

 Test tubes rack 

 Stick for applying 

 Pipettes 

 Beaker of alcohol 



 

 Cotton swabs 
 Incubator device 

 Laminar 

 Growth influencing factor (e.g. antibiotics) 

 

Protocol A (Cultivating liquid media) 

For this exercise a tube containing a liquid culture will be used to provide the source of the 

inoculum for broth and agar slants. Work close to the flame! 

 

 
1. Hold the source culture tube with your non-dominant hand and hold the inoculating loop with 

your dominant hand. Carefully shake the culture to make sure the cells are resuspended. 

2. Sterilize the inoculator (stick for applying) by first passing the entire wire through the flame, 

starting at the handle end. Wait until the whole wire becomes red hot. Allow the wire to cool (without 

waving it on the air) for about 30 seconds. 

3. Remove the cap from the source tube using the pinkie finger of the same hand that is holding 

inoculator. You will hold the cap in your finger until it is time to put it back on the source tube. 

4. Pass the mouth of the source tube through the flame once. 

5. Without touching the walls of the tube, put the sterile inoculator into the source tube 

containing the culture and dip the loop into the liquid. 

(NOTE: If you were using a slant or plate as a source you will simply touch the surface of the agar where 

bacteria are growing with the inoculator.) 

6. Withdraw the inoculator from the source tube, and close the cap. 

7. Add antibiotics if you want to study bacterial influencing factors. 

8. Place the test tubes in incubator at 370C for 2, 4, 6, 8, or more hours. 

9. Study the bacterial growth. 



 

Protocol B (Cultivating solid media) 

1. Select and prepare an agar medium based upon the type of bacteria to be enumerated or 

selected. 

2. Since some bacteria rapidly attach to the agar surface, the inoculum should be spread soon after 

it is applied. 

3. A reusable spreader should be flame sterilized by dipping in alcohol (such as 70% isopropyl or 

ethanol), shaking off the excess alcohol, and igniting the residue. The spreader is then allowed to cool. 

4. The spreader is placed in contact with the inoculum on the surface of the plate and positioned 

to allow the inoculum to run evenly along the length of the spreader. Avoid spreading the inoculum all 

the way to the edge of the agar. The goal is to evenly distribute the inoculum and to allow it to be 

absorbed into the agar. The plate, or spreader, should be rotated long enough to avoid pooling along  

the spreader once the rotation is stopped. 

5. After the spread plates have been permitted to absorb the inoculum for 10 to 20 minutes they 

may be inverted and incubated as desired. 

 
 
 
 
 
 
 
 
 

 


