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� Successful culture of the T-series phages requires a sensitive strain of bacteria, generally E. coli B. Proper sterile technique must
be observed when culturing to insure success as well. For optimal growth of the phage, air should be gently bubbled through the
medium. Growth can be achieved without bubbling by shaking the flasks at intervals; however, a lower titer will develop.

Determination of Titer
� A simple method of determining coliphage titer involves serial dilution of the coliphage stock followed by the double agar tech-

nique for plaque counts. The bacteria grow as tiny subsurface colonies forming a translucent layer over the agar plate, while the
plaques appear as clear patches in the translucent layer of bacterial growth.
Materials Needed
6 Tryptic soy agar Petri dishes (20 ml each)
6 Soft tryptic soy agar tubes (2 ml each)
11 Tryptic soy broth tubes (9 ml each)
Agar slant culture of E. coli B

Procedure
1. Label the TSA plates 10-6-10-10, and also leave one dish blank as a control. Allow the plates to warm to room temperature to 

insure a uniform pour of the soft agar.
2. Label the agar tubes 10-6-10-10, while also leaving one tube labeled control.
3. Label the broth tubes 10-1-10-10, leaving one labeled as control. These will be used for a serial dilution.
4. Place the agar tubes into a beaker of boiling water and heat until the agar melts. Then transfer the tubes to a 46-50°C water 

bath until needed.
5. Using aseptic technique, pipet 1 ml of the phage stock into dilution tube 10-1, mix thoroughly and transfer 1 ml from tube 

10-1 to 10-2. Repeat until you reach 10-10, using a different sterile pipet for each dilution. Don�t add any phage to the 
control tube.

6. Prepare a broth suspension of E. coli B by adding 5 ml of tryptic soy broth to the slant culture and washing off the bacteria by 
gently shaking the tube. Pipet two drops of the suspension into each soft agar tube using a 1 ml pipet.

7. Pipet 1 ml of the blank tryptic soy broth to the blank soft agar tube containing E. coli B and pour it onto the corresponding 
Petri dish. Gently swirl the closed dish with a circular motion to form a uniform layer of soft agar. This will serve as your 
control and should have no plaques after incubation.

8. Using your dilution series tubes 10-6-10-10, remove 1 ml of phage stock and transfer it to the corresponding soft agar tube 
containing E. coli B. After mixing, immediately pour it onto the corresponding plate so the soft agar doesn�t harden in the 
tube. Gently swirl the closed dish to distribute a uniform layer of agar. 

9. After the plates have set, place them in an inverted position in the 37°C incubator for 18�24 hours. The titer can then 
be determined.

Discussion and Interpretation of Results
� Theoretically, because of the even distribution of E. coli B and coliphage across the plate, a single coliphage will adsorb onto a 

single bacterium and lyse the bacterium as it reproduces. The liberated coliphage particles then infect surrounding host cells 
and repeat the cycle. Eventually this produces a clear area, or plaque, in the layer of bacteria. By picking a plate that has between
30 and 300 colonies, an accurate statistical estimate of phage titer can be made.

Example
� The plate made from serial dilution tube 10-7 has 138 plaques. The titer, or number of infective particles/ml of stock suspension, is

then equal to 138/10�7 or 138 x 107 or 1.38 x 109.
� A possible error in the titer can occur when more than one phage adsorbs to a bacterium or when two phages adsorb onto bacteria

that are very close and give rise to one plaque when there should be two. This is the reason that it is essential to pick a plate of 
30 to 300 colonies. The control plate should be used for comparison to avoid confusion.


