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Laboratory Exercise # 3

Streaking Plates, Flaming Wire Loops

Laboratory Exercise # 3 is a supplement to:


Module 7 - Laboratory Safeguards and Procedures

This exercise includes two modules and will require three days to complete.
OBJECTIVE

The student should streak agar plates with E.coli K-12 or Staphylococcus epidermidis, using the four quadrant method, demonstrating minimal cross-contamination.  The procedure can be done in either (1) a Class II Biological Safety Cabinet (BSC), or (2) on the benchtop using burners to sterilize the wire loops.

Instructor’s Notes

· The instructor will remind students to read the laboratory procedure prior to the exercise.

· The instructor can demonstrate the erroneous practice of stabbing a contaminated agar plate with a hot loop (within the BSC), incubate the demonstration plates, and discuss the contamination of the plates from the splashes and aerosols produced.

· The instructor can discuss the pros and cons of the use of flames, and types of burners to use.

SAFETY PRINCIPLES DEMONSTRATED

· Hazards and necessity of use of flames in a BSC

· Recovery of isolated colonies using different streaking methods (“stabbing the agar verses flaming the loop”)

· Contamination of agar plates during splatter from hot loop or from working on the benchtop

Laboratory Exercise

A. Introduction
The purpose of streaking bacterial cultures onto agar plates is to utilize quadrants of the plate to gradually reduce the numbers of organisms in order to isolate pure colonies.  Usually, this involves “flaming” the wire loops used for transfer of the colonies onto the plate, not only prior to picking the material for transfer, but between streaking onto each quadrant to further reduce the carryover to each successive quadrant.  Splatter and bioaerosols can be produced if the hot loops are not allowed to cool before contact with the agar.  Agar plates may also be contaminated during the streaking procedure if such splatter occurs, or if plated outside of a biological safety cabinet.  

In this experiment, the student will be expected to streak agar plates with a low risk bacteria (E.coli K-12 or S. epidermidis) via microbiological wire loop or disposable plastic loop.  This can be done either in a BSC, or on the benchtop.  Students can be divided into two groups.  One group will streak plates inside a BSC, the other group will streak plates on the benchtop.

The student can use a burner flame from several types of burners such as a “touch-o-matic” or Bunsen burners, or an electric incinerator.  No alcohol burners should be used.  The “touch-o-matic” and electric incinerators are the only ones to be used in a BSC.  The student can also compare the effectiveness of different methods of reducing the amount of organisms transferred to each quadrant, such as “stabbing” the media instead of flaming the loop.

Types of burners and appropriateness of each should be discussed, including the potential hazards of recirculating gas sources within the BSC.

B. Materials Required
1. Agar slants of plates of E.coli K-12 or Staph epidermidis
2. Nutrient agar plates for streaking

3. Microbiological wire loops and/or disposable loops

4. Flame burners (“touch-o-matic” , Electric incinerator, or Bunsen burner)

5. Markers for labeling plates

6. Agar plate holders or masking tape to group plates

7. Incubator – 35o 
8. BSC

C. Methodology
Students will streak plates using the four quadrant method as shown in Figure 1:











Figure 1. Four quadrant streaking method.

Group 1 (BSC)

	A (Flaming loop method)
	B (Flameless method)

	1. Sterilize Wire Loop, Cool
	1. Sterilize wire loop and cool, or use disposable loop

	2. Streak Quadrant (1) with colony from culture
	2. Streak quadrant (1) with colony from culture

	3. Sterilize wire loop, cool
	3. Stab agar with wire or dispose of disposable loop

	4. Streak quadrant (2)
	4. Streak quadrant (2)

	5. Sterilize wire loop, cool
	5. Stab agar with wire or dispose of disposable loop

	6. Streak quadrant (3)
	6. Streak quadrant (3)

	7. Sterilize wire loop, cool
	7. Stab agar with wire or dispose of disposable loop

	8. Streak quadrant (4)
	8. Streak quadrant (4)

	9. Sterilize wire loop
	9. Sterilize wire loop or dispose of disposable loop

	10. Incubate plates for 48 hours
	10. Incubate plates for 48 hours


Group 2 (Benchtop)

Use same methods as above, but on the benchtop

D. Possible Results and Interpretation

Compare streaking results for those plates where loops were flamed between quadrants (A) verses those plates where loops were “stabbed” into the media or disposable loops used and thrown away between quadrants to reduce numbers (B).  Were isolated colonies able to be recovered in either set of plates?

Was there any contamination of plates from hot loops?  Was there any contamination of plates when plates were streaked on the benchtop?

1





2





3





4








PAGE  
3

