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Science In Motion

Juniata College

The “Sizzler” - Bacterial Population Counts

Standards:

3.2.10 C  Apply the elements of scientific inquiry to solve problems.

· Conduct a multiple step experiment.
3.7.10 A  Identify and safely use a variety of tools, basic machines, materials and 


    techniques to solve problems and answer questions.
· Select and safely apply appropriate tools, materials and processes necessary to solve complex problems.
3.7.10 B  Apply appropriate instruments and apparatus to examine a variety of objects and 

                processes.

· Apply accurate measurement knowledge to solve everyday problems.

Introduction and Background:

     Many bacteriological studies require that you need to know the number of organisms that are present in a given unit of volume.  Several different methods are available to you for such counts.  The method you use is determined by the purpose of the study.  To get by with a minimum amount of equipment, it is possible to do a population count by diluting the number of organisms and then counting the number of organisms in a microscopic field.  Such a method is used in bacterial counts in milk.  Bacterial counts of gas forming bacteria can be made by inoculating a series of tubes of lactose broth and using statistical probability tables to estimate bacterial numbers.

     In this exercise we will use quantitative plating (standard plate count or SPC) to determine the number of bacteria in a culture sample.  SPC reveals information only as related to viable organisms; bacteria colonies that are seen in the plates after incubation represent only living organisms, not dead ones.  In determining the number of organisms present in water, milk, or food, the standard plate count is universally used.  

     The procedure consists of diluting organisms from your source in a series of sterile water blanks such as those shown in Figure 1.  As you can see samples of the dilutions from bottles B and C are transferred to sterile petri plates and mixed with nutrient agar.  Once the agar has solidified, the plates are incubated for 24-48 hours and examined.

A plate that has between 30 and 300 colonies is selected for counting.  Once the counting is complete, it is a simple matter to calculate the number of organisms per milliliter in the original culture.  It should be pointed out that averages from more than one set of plates will increase accuracy and sometimes more than three dilutions are necessary to obtain a colony count within the boundaries set above.

Materials:

sample of uncooked hamburger

12 - sterile petri agar plates


sample of cooked hamburger


6 - sterile 1ml. pipettes


sharpie marker




blue (1ml) pi-pump



top loading balance



6 - sterile 99 ml. water blanks


magnifier or colony counter


biohazard bag

Safety notes:
1.  Review and follow all safety precautions outlined in the Aseptic Techniques Lab.

Special Instructions:  Pipette Procedure

     Success in this experiment depends considerably on proper pipetting techniques.  Sterile pipettes are available in individual envelopes and they are used once and then discarded.  Remove pipettes as needed, do not touch either end, do not lay it down before or after use, and never mouth pipette (use a pi-pump to fill and regulate flow from the pipette - pressing the side bar regulates flow).  When finished with a pipette, place it back in the paper packaging.

Figure 1
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Procedure:

1.  Label three 99 ml sterile water blanks A, B, and C.  In addition, label the six sterile petri plates:  1:100, 1:1,000, 1:10,000, 1:100,000, 1:1,000,000, and 1:10,000,000.  Don’t forget to include your name, date and time.  Refer to Figure 1 above for further explanation.

2.  Weigh out exactly 1 gram of uncooked hamburger and add it to blank A.  Shake vigorously to break up clumps of meat and bacteria.  Standard procedure for shaking water blanks requires that the elbow of the experimenter remain fixed to the lab table.

3.  With a sterile pipette, transfer 1.0 ml of the solution in blank A to the petri plate marked 1:100.  Gently rotate to spread the fluid.

4.  Use the same pipette to transfer 0.1 ml of the solution in blank A to the petri plate marked 1:1000.  Gently rotate plate to spread the fluid.

5.  Use the same pipette to transfer 1.0 ml of the solution in blank A to blank B and shake vigorously as described above.  Discard the pipette.

6.  Using a new pipette transfer 1.0 ml of the solution in blank B to the petri plate marked 1:10,000.  Gently rotate plate to spread the fluid.

7.  Use the same pipette to transfer 0.1ml of the solution in blank B to the petri plate marked 1:100,000.  Gently rotate plate to spread fluid.

8.  Reuse the same pipette to transfer 1.0ml from blank B to blank C.  Shake well as previously described.  Discard the pipette.

9.  Using a new, sterile pipette, transfer 1.0ml of the solution in blank C to the petri plate marked 1:1,000,000.  Gently rotate plate to spread fluid.

10.  Use the same pipette (or a new one if available) to transfer 0.1ml of the solution in blank C to the petri plate marked 1:10,000,000.  Discard the pipette.

11. After the fluid has been absorbed into the agar, invert the plates and incubate them at 35 degrees C for 24 – 48 hours.

12.  Repeat steps 1 – 11 using a sample of cooked hamburger.









Name___________________

Student Evaluation

Observations:

1.  Obtain your petri plates that have incubated for 48 hours, and select a plate that has between 30 and 300 colonies for your count.  Plates above or below this range should not be used.

2.  Count each colony no matter how small (make a mark on the plate with a sharpie to avoid counting a colony more than once).

3.  Calculate the number of organisms per ml of culture by multiplying the number of colonies counted by the dilution factor.   Example:  if you counted 220 colonies on the 1:1,000,000 dilution plate  - 220 x 1,000,000 = 220,000,000 bacteria per ml.

4.  Use only two significant figures; if your count was 227, multiply by 230 getting a result of 230,000,000 organisms per milliliter.



Organisms per ml - uncooked hamburger _______________



Organisms per ml - cooked hamburger     _______________

Analysis/Conclusions:

1.  Which meat sample had the least bacteria per ml?  Why?

2.  How would you like your hamburger “done”?  Why?

3.  Why is it okay to eat a steak that is cooked “rare”?

4.  Why are you able to use colonies counted to represent each bacterium that was present in the dilution sample that was mixed with the agar?

5.  Was it necessary to use sterile techniques in this procedure?  If so, why?
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