Serial dilutions and spread plates 

Supplies

Bacterial culture 

6 culture bottles

Seawater for dilutions 

100mL graduated cylinder

5 T1N2 plates

2 TCBS plates

Hockey stick

Ethanol and sand bath

Parafilm

1. Make a serial dilution of your bacteria

a. Label each of the cultures tubes with your 1:10 dilutions (10-1, 10-2, 10-3, 10-4, 

10-5, 10-6)

b. Start dilution series by taking 10mL of stock bacterial suspension and adding it to 90mL of broth in a tube labeled 10-1.  This is your first 10-fold dilution. Mix extremely well. 

c. Next take 10mL of your 10-1 dilution tube and add to the tube labeled 10-2.  This is your second dilution. Mix well.

d. Repeat the above process until you finish the dilutions out to 10-6
2. Obtain plates. Label each of the plates with a dilution (100 through 10-6), your name, and the date.  Each student is responsible for duplicate sets of plates. 

3. Plate 0.1 mL of bacterial suspension onto the appropriate plate. If you start from the highest dilution to the lowest dilution, then you can use the same pipet. 

4. Dip hockey stick into ethanol sand bath and flame the hockey stick. Cool the hockey stick by touching to the media and then spread the bacterial suspension. Again starting with the highest dilution to lowest dilution.

Leave on the bench right-side up for about an hour.  Wrap the plates in parafilm, invert, and leave on the bench.
Count spread plates and calculate concentration of starting culture

Choose a plate with 30 to 300 colonies to count.  Count the colonies and multiply by the dilution.  Also remember that when you plated, you only added 0.1 mL of the bacterial suspension to the plate so you must account for that dilution (which is 1/10).  

CFU/mL = # colonies * dilution * plate dilution (10) 

For instance, if you had 55 colonies on the 10-5 dilution plate then your final count would equal:  55 * 105 * 10 = 5.5 x 107 cfu/mL

In your notebook, record your plate counts and calculations as well as the shape, elevation and color of the colonies (e.g. circular, raised, off-white).  Does it look like your serial dilutions were precise (a ten-fold reduction on each plate)?

Recover bacteria and make a streak plate.

It is again important to use sterile technique to avoid contamination of bacterial cultures. Everything that comes into contact with the culture is first sterilized and then sterilized again before putting it back on your bench.  It is very important when working with the inoculating loop that has bacteria on it, to dip it in the 70% ethanol and sand mixture before flaming.  If you do not, then the bacteria in the flame can splatter and create aerosols,which is bad sterile technique and may be harmful to you or your neighbors. As mentioned previously, cultures or contaminated materials should NEVER go down the sink or into the regular trash. 

A streak plate is an important for not only re-isolating the bacteria but obtaining pure cultures. The idea with a streak plate is as one progresses from the first quadrant to the second, the amount of bacteria is diluted. Eventually by quadrant 4 the bacteria is so dilute that you get single colonies.  This technique is outlined below and will be demonstrated in class. 

Supplies

Sample

Inoculating loop 

70% ethanol + sand

Burner

Plates
METHODS

1. Divide your sterile petri dish into four sections using your marking pen (always label the underside of the plate).  Also label the underside of the plate with your name, date, and other information that will identify the contents

2. Flame metal loop until red.  Cool loop before use by touching an unused area of plate that is still sterile.

3. Dip your loop into the sample.  Carefully lift lid of agar plate, keeping lid over plate. Streak back and forth in 1st quadrant without going over same agar twice. Put inoculating loop into 70% ethanol and sand. 
4. Flame loop as before, touch agar and streak through 1st quadrant 2-3 times and then move to 2nd quadrant and streak without going over same area twice. Place loop in 70% ethanol + sand. 

5. Flame loop again and again streak through the 2nd quadrant and then move the streak to 3rd. Flame loop and repeat until the 4th quadrant is streaked. Place loop in 70% ethanol + sand. 

6. Flame loop BEFORE putting away or setting down so you don’t contaminate the bench or your partner.  Parafilm
7. ParafPpp the plates, and you will examine the following week. 

Gram Stain
a. Select colony from your plate and suspend in a drop of water on a glass slide
b. Let air dry
c. Heat fix by briefly passing over a flame (if it’s too hot to touch the slide, you heated too much but don’t worry…carry on)

d. On a rack, flood with crystal violet for 1 min
e. Wash briefly in tap water to remove excess crystal violet
f. Flood with Lugol’s or Gram’s iodine 1 min
g. Wash briefly in tap water
h. Immediately, de-colorize with alcohol-acetone solution until the stain runs past the lower edge of the section (this is very rapid: do not over de-colorize)
i. Wash immediately in tap water
j. If the section appears too blue repeat steps h and i
k. Counterstain with safranin ~15 sec
l. Blot dry, add immersion oil and view at 100x
 

Results
 

Gram positive bacteria............................... purple/dark blue/black
Filaments of nocardia and mycobacteria............ dark blue but may have red sheath
Gram negative bacteria………………….......... red
Nuclei ..................................................................red
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