Experiment 3
Culturing Methods and Plating Techniques


Culture methods:
 
· Culture methods employed depend on the purpose for which they are intended. 
· The indications for culture are: 

· To isolate bacteria in pure cultures. 
· To obtain sufficient growth for the preparation of antigens and for other tests. 
· To determine sensitivity to antibiotics. 
· To estimate viable counts. 
· Maintain stock cultures. 

· Culture methods include:

· Streak culture
· Lawn culture
· Stroke culture
· Stab culture
· Pour plate method
· Liquid culture
· Anaerobic culture methods
· Spread plate method.
 
The common plating techniques employed in microbiology are Streak Plate Method, Spread Plate Method and Pour Plate Method.

1) Streak Plate Method 

The streak plate technique is the most widely used method of obtaining isolated colonies from a mix of cultures (pure cultures). Why? To characterize, identify, differentiate, propagate, study or perform antimicrobial susceptibility testing on a microorganism; one must first isolate the targeted microorganism from the other species to which it does not belong. 

A sterilized inoculating needle with a loop made up of either platinum or nichrome wire is used for streaking. One loopful of specimen is transferred onto the surface of the agar plate in a sterile petri dish and streaked across the surface in the form of a zig-zag line. This process is repeated to streak out the bacteria on the agar plate so that some individual bacteria are separated from each other. The first streak will contain more organisms than the second and the second more than the third and so on. 
The last streaks should thin out the culture sufficiently to give isolated colonies. The successful isolation depends on spatial separation of single cells. Each colony usually represents the growth from a single organism when such a plate is incubated colonies will appear on the surface of the medium. Pure colonies can be obtained from well isolated colonies by transferring a small portion of each to separate culture media.
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2) Spread Plate Method 

The spread plate technique is used for the separation of a dilute, mixed population of the microorganisms so that individual colonies can be isolated. 
In this technique, a small volume of dilute microbial mixture is transferred to the center of an agar plate and spread evenly over the surface with a sterile L-shaped bent glass rod, while the petri dish is rotated, at some stage, single cells will be deposited with the bent glass rod on the agar surface. Incubate the agar plate at 37ºC for 24 hours, in the inverted position. 
The dispersed cells will develop into isolated colonies. Because the number of colonies will be equal to the number of viable organisms in the sample spread plates can be used to count the microbial population. 
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3) Pour Plate Method 

In pour plate method, successive dilutions of the inoculum are added into sterile petri plate to which is poured melted and cooled (42ºC - 45ºC) agar medium and thoroughly mixed by rotating the plates which is then allowed to solidify. 
After incubation, the plates are examined for the presence of individual colonies. The pure colonies may be isolated and transferred into test tube culture media for making pure cultures. This technique is employed to estimate the viable bacterial count in a suspension.
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Practical part

1- Flame the neck of the bottles 

This ensures that no microorganisms enter the mouth of the vessel to contaminate the culture or the medium. 

1. Loosen the cap of the bottle so that it can be removed easily. 
2. Lift the bottle/ test tube with your left hand. 
3. Remove the cap/ cotton wool plug of the bottle/ test tube with the little finger curled towards the palm of your right hand. (Turn the bottle, not the cap.) 
4. Do not put down the cap/ cotton wool plug. 
5. Flame the neck of the bottle/ test tube by passing the neck forwards and back through a hot Bunsen burner flame. 
6. After carrying out the procedure required, for example, withdrawing culture, replace the cap/ cotton wool plug on the bottle/ test tube using your little finger. Take care! The bottle will be hot. (Turn the bottle, not the cap.) 

2- Loop sterilization 

1. The air-control of the Bunsen burner should be adjusted to give a flame with a short, blue, central cone 
2. With the aluminum handle held as nearly vertical as possible without burning the fingers 
3. The loop should be placed in the hottest part of the flame (just above the blue cone) until the whole length of the wire is heated to redness thus ensuring sterilization of the wire and the chuck of the handle 
4. The loop should now be allowed to cool before use, or the bacteria that it touches will be killed (cooling takes approximately 20 seconds) 


3- The plating out procedure 

1. Label a culture plate on its base with initials, sample and date 
2. Sterilize the inoculating loop in the Bunsen burner by putting the loop into the flame until it is red hot. Allow it to cool. 
3. Pick up the suspension provided in the left hand 
4. Remove the plug with the little finger (with a twisting motion) of the right hand and flame the mouth of the tube 
5. Dip the sterilized loop into the tube/culture bottle, withdraw a sample without touching the wall of the tube 
6. Immediately streak the inoculating loop very gently over a quarter of the plate using a back-and-forth motion (see area 1 in the figure below). 
7. Flame the loop again and allow it to cool. Going back to the edge of area 1 that you just streaked, extend the streaks into the second quarter of the plate (area 2). 
8. Flame the loop again and allow it to cool. Going back to the area that you just streaked (area 2), extend the streaks into the third quarter of the plate (area 3). 
9. Flame the loop again and allow it to cool. Going back to the area that you just streaked (area 3), extend the streaks into the center fourth of the plate (area 4). 
10. Flame your loop once more. 
11. Replace plate in its lid 
12. Incubate the plate inverted for 24 hours at 37 ºC 
13. Examine the colonies grown on the plate carefully. All colonies should have the same general appearance. If there is more than one type of colony, each type should be streaked again on a separate plate to obtain a pure culture. 
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4- Subculturing from liquid culture to liquid broth
1. Label a tube containing the sterile nutrient broth 
2. Place both test tubes (the sterile nutrient broth and that containing the culture) in the palm of your hand in a V-like shape and stabilize them with your thumb. They should be held at an angle and thus not directly exposed to airborne laboratory contaminants. 
3. Take the inoculating loop in the other hand and hold it like a pencil. Flame the inoculating loop along its full length over a Bunsen burner until the wire becomes red-hot. 
4. Using the same hand that is holding the inoculating loop, remove the cap from the test tubes, hold it between your fingers, and briefly flame the neck of the tubes over a Bunsen burner 
5. Insert the loop into the test tube that contains the culture without touching the sides of the tube, and then remove it, carrying a loopful of bacterial cells. 
6. Insert the loop containing the culture into the destination tube of sterile broth, swirl gently and remove the inoculating loop. 
7. Flame the necks of the tubes and close them with their caps. 
8. Re-sterilize the loop before putting it down by inserting the loop into the flame very slowly! Doing this slowly allows any liquid remaining on the loop to evaporate rather than boil and avoid splattering live bacterial cells all over the bench and you. 
9. Place the tubes and the inoculating loop into the rack. 
10. Incubate at 37°C overnight. 
11. Check the growth of the culture. 
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