
Aseptic Techniques 
 

 
A. Objectives 
Become familiar with 

1. The ubiquity of microorganisms (see Note 1)  
2. Aseptic techniques (see Note 2)  
3. Standard methods for growing/observing microorganisms (see Note 3)  
4. Serial dilution for calculating the concentration of microorganisms (see Note 4) 
5. The streak technique of plating bacteria (see Note 5). 

   
B. Before coming to lab 

1. Read this handout  
2. Remember to state the questions we are trying to answer with the following 

investigations rather than copying the objectives above in your notebook.  
3. Draw a protocol for the soap/cleanser part of the exercise in your notebook. Try 

to draw your protocol rather than word it. Include a list of exactly how many tubes 
and plates of which culture media you will need for all three exercises. 

4. In your notebook, hypothesize where you will find the highest bacterial numbers 
and diversity.  Justify your hypotheses. 

  
C. During lab, week 1 

1. Show your completed protocol including the list of materials to your instructor. 
2. Observe your instructor's demonstration on the use of the serological pipette, the 

pipette pump, the methods of aseptic transfer with a pipette, serial dilution, and 
plating of an inoculum onto a nutrient agar plate (spread and streak methods). 

3. Investigation 1: With a lab partner, perform one comparison of unwashed hands 
with hands washed with one of the two antibacterial hand soaps and one 
comparison of an uncleaned surface with a surface cleaned with an antibacterial 
cleanser. For the hand washing investigation, divide one Petri dish in two halves. 
Gently glide three fingers over one half of the agar surface. Wash your hands 
with one of the hand soaps. Air-dry your hands and then touch the second half of 
the agar surface with your fingers in the same way as the first half. Take another 
agar plate for the cleanser comparison and divide it in two halves. Swipe a 
surface of your choice with a sterile swab, then wipe the swab on half of your 
agar plate. Wash the surface with the cleanser of your choice, than repeat the 
swiping. Your partner does the same procedure using the other soap and 
cleanser available.  This is to ensure that we have equal number of replicates for 
both types of soaps and cleansers. 

4. Investigation 2: Perform a 5-fold serial dilution of the E.coli broth (see Note 4). 
Take 1 ml broth out of the original E. coli culture.  You might find the E. coli either 
in a flask for the whole class or in a tube on your tray. Note that you have a tube 
with 9 ml sterile broth on your tray.  Donʼt dilute that one!  Dilute the 1 ml original 
broth in 9 ml water. Vortex. Take 1 ml out of the previous tube and repeat to 
dilution factor of 10-5. Use a 9 ml broth tube instead of water for your final dilution. 



Spread 0.1 mL of the most diluted water tube and of the final broth tube on 
separate agar plates. 

5. Investigation 3: Inoculate an agar plate with the E. coli culture using the streak 
method to isolate colonies. 

6. Waste disposal: remove all labels from your used tubes and place them - 
standing up so they don't leak - in the appropriate basket in the biohazard tray. 

7. Be sure your final broth tubes are properly labeled with your initials so you can 
distinguish them later from the tubes of other students. 

8. Place your final broth tubes (not your water tubes) in the incubator (a rack will be 
supplied for your section) 

9. Make sure your plates are properly labeled (see page 64 in Reed et al.). Stack 
your agar plates with those of your partner and tape them together. Note: Agar 
plates are stacked inverted. Do not seal individual agar plates. 

10. Place the stacks of agar plates in the incubator in the area designated for your 
section. 

11. Disinfect your work area. 
  
 
D. During lab, week 2 

1. Remove your plates and tubes of broth from the incubator and examine them 
carefully. Record whether each tube of broth is clear or cloudy or has a pellicle. 
For each plate, record the number of different types of colonies (species 
richness) and how many there are of each type (species abundance). Distinguish 
between types using visual clues like: size of colony, color, shape, texture (Part 
F, Note 6 below). Write your totals on the class data sheet along with the results 
from your broth tubes.  

2. In your laboratory notebook, draw the result of your streak plate.  Evaluate your 
technique and comment on it in your notebook by comparing it to Figure 3 and 
practice streaking on a piece of paper if necessary.  Make one more streak plate.  
This streak plate will be graded. 

3. Practice aseptic transfer. You might have to perform an aseptic transfer on the 
practical. 

4. Calculate the initial concentration of E. coli in the broth from both your plates. 
Compare the results. 

5. Waste disposal: see first week. Dispose of the agar plates in the biohazard bag. 
You need to tape your stack so that they do not open in the bag. 

  
E. After lab 
Write a one-page evaluation of your soap results in the perspective of the class results in 
your lab notebook. 
 
F. Background 

Note 1: The ubiquity of microorganisms 
Microorganisms are ubiquitous, which means that they are found in all natural 
environments, including plants, animals, soils and water. Microorganisms are normally 
found throughout our bodies. Non-living objects and surfaces can also act to collect 



microorganisms over time, thereby rendering these areas as unwanted sources of 
microbes. Contamination is the presence of microbes in undesirable areas. 
Microorganisms can be transported by two ways: live carriers or dust particles. 
Transportation of microorganisms by live carriers means that the microbe is associated 
with a living host, human or animal and that the microbe could be spread to other similar 
hosts. In addition to transport by live carriers, the ubiquity of microorganisms can also be 
explained by their propensity to combine with dust particles and, subsequently, be 
spread via air currents. 
Microbial ubiquity is also a reflection of their importance to the normal functioning of 
natural ecosystems. Some important functions performed by microorganisms are: 
decomposition, nitrogen recycling, food production (yogurt and cheese), drink production 
(wine and beer), antibiotic production, assistance in digestion (for cows and termites) 
and many more. In contrast, this ubiquity is also responsible for the difficulty in keeping 
environmental microorganisms from causing diseases and contaminating pure cultures 
or other sterile environments. For this reason, several procedures have been developed 
for handling microorganisms which minimize contamination. These procedures are 
collectively known as aseptic techniques. 
  

Note 2: Aseptic techniques  
Aseptic techniques may be defined as the precautionary measures used to avoid 
contamination of cultures. Aseptic techniques not only protect a laboratory culture from 
becoming contaminated, but also protect the worker and the environment from becoming 
contaminated by the microorganisms. A student should be able to perform standard 
aseptic techniques with ease and precision so that isolation and cultivation of bacteria in 
a pure culture may be accomplished. Some of the fundamental techniques used in 
isolating, culturing and examining bacterial cultures are described. 

• Anything that touches your lab bench, your fingers, or other parts of your body 
and clothing is considered to be contaminated.  

• Never put lids, loops, pipettes etc. on the bench.  
• Any surface in touch with the air is considered to be contaminated - that means 

that you have to minimize exposure of surfaces to air.  
• Always cover openings (e.g., Petri dishes, tubes, flasks) from above.  
• Pass openings of containers through a flame before and after removing cultures 

or reagents.  
• You need to keep the above in mind when removing sterilized pipettes from their 

containers. 
 

Note: Sterile means without viable microbial cells present. 
During this exercise, students will be transferring viable microorganisms. Generally, 
these microorganisms will not be serious pathogens, however, any microorganism when 
found in large numbers should be considered a potential pathogen. They should all be 
handled with care using the proper techniques taught in the lab. 
  



Note 3: Standard methods for growing/observing microorganisms 
Broth cultures (in tubes) 
Microorganisms are inoculated into a sterilized broth that provides the appropriate 
physical and chemical environment for the growth of the microorganism in question (if 
you do not know the requirements, you need to experiment with mixing different nutrients 
and growth factors). When you grow microorganisms in an appropriate broth, they often 
grow in a way that is characteristic for that microorganism. For example, some 
microorganisms increase the turbidity (or cloudiness) of the broth, others will only grow 
at the surface and form a mat of cells called a pellicle.  
We use Morton closures to protect the cultures from aerosol contamination while 
allowing for gas exchange between the interior of the tube and the air outside. This 
means: the closures do not seal the tubes. You must not tip or shake the tubes. 
 
Agar plates (Petri dishes) 
Microorganisms that need more oxygen are inoculated onto an agar-agar medium in a 
Petri dish. Agar-agar is derived from seaweed and nutrients and growth factors can be 
mixed into it. Petri dishes have covers which fit over the top and down the sides to 
prevent aerosol contamination while allowing gas exchange. Agar plates are also used 
for easier observation of microbial colonies. If pure colonies grow on agar surfaces, they 
often exhibit shapes, textures, and colors characteristic for those microorganisms. 
Once you have inoculated your agar plates you need to wait a few minutes to let the 
microbes attach to the agar, then you need to invert the plates to prevent condensation 
from affecting your results. 

 
Note 4: Serial dilution 
Serial dilutions can be used to calculate the concentration of microorganisms. As it 
would usually be impossible to actually count the number of microorganisms in a 
sample, the sample is diluted and plated to get a reasonable number of colonies to 
count. Since each colony on an agar plate theoretically grew from a single 
microorganism, the number of colonies (or CFUs - Colony Forming Units) is 
representative of the number of viable microorganisms. Since the dilution factor is 
known, the number of microorganisms per ml in the original sample can be calculated. 
 



 
 
Figure 1:  Example of serial dilution (Note: this example is of a four-fold dilution) 
 
 
Remember:  no individual colonies visible, all grown together = lawn 

> 300 colonies => too many to count 
< 30 colonies => error too big when extrapolating CFUs/ml both 
159 colonies on the 105 plate = 1.59 x 107 CFU/ml in original sample 
CFU = colony forming unit 

Note 5: Streaking for isolation  
(from: R. Hurlbert, 1999 at 
http://www.slic2.wsu.edu:82/hurlbert/micro101/pages/101lab3.html) 
 
Bacteria rarely exist alone in nature. A collection of a single type of bacteria isolated and 
growing free from all other microbes is called a pure culture (PC). Microbiologists almost 
always study PCs of bacteria because it is the only way to learn about the morphology 
and physiology of individual bacterial species. The most common technique to obtain a 
PC involves rubbing a mixture of bacteria across a solid surface of some material that 
the bacteria will grow on. Usually this is a sterile plate of bacterial medium (food) that 
has been solidified with a material made from seaweed. This solidifying material is called 
agar agar (this is not a misprint, however we will refer to it simply as agar from now on).  
The streaking technique consists of picking up a bacterial mixture on the end of a sterile 
wire loop and rubbing it rapidly across approximately 1/4 of the surface of a sterile agar 
plate. The loop is then sterilized, cooled and streaked at approximately a right angle 
beginning at the end of the first streak. Again approximately 1/4 of new surface is 
covered by the second streak. The process is repeated twice more, each time rubbing 
the freshly sterilized loop into the end of the previous streak to pick up a few cells and 

Mix well !! 
DO NOT 
CONTAMINATE 

10-4 10-5 



streaking these cells into a new, virgin area of the plate. In this way the various microbes 
in the original mixture are randomly rubbed off of the loop and deposited as single cells 
onto the solid surface of the medium (Fig. 2).  
 

Figure 2. Illustration of streaking for purification.  
 
The individual cells then grow and produce a bacterial colony (a visible mass of bacteria) 
which is a pure culture. Actually, a microbiologist rarely trusts the first streaking to give 
them a PC, so they pick an isolated colony from the first streak plate and repeat the 
streaking process once or twice more to be absolutely certain that they really have a PC. 
Your instructor will demonstrate this technique. You will then streak a mixed culture on 
an agar-medium plate. Following colony growth you will examine some of the possible 
pure culture colonies. 
 
 
 
STREAKING FOR ISOLATION  
1. Label the bottom of the plate with your name, the sample name and date. 
2. Practice streaking on the open palm of your hand or with a sharpie on a circle of 

paper the size of a petri dish.  
3. Sterilize/cool your loop. 
4. Dip the sterile loop into the culture and withdraw a loop of the suspension.  
5. Gently lift the lid of your Petri dish and hold it over your agar plate.  
6. Hold the loop parallel to the agar surface and lay it gently on the agar, tipped slightly 

up, about 0.5 cm from the edge of the plate and, without lifting the loop, wipe it lightly 
back and forth across the agar surface while drawing the loop slowly across 1⁄4 of 



the plate; each sweep of the loop should be in a new or virgin area of the agar. 
Continue until you have streaked about 1⁄4 of the agar surface.  

7. Sterilize/cool the loop.  
8. Rub the sterile loop across the END of the previous series of streaks two or three 

times to pick up a few microbes. Then begin streaking as before into a fresh area of 
the plate. Stop when you have covered another 1/4 of the plate's surface (Figs. 2 and 
3).  

9. Repeat steps  5 and 6 two more times, at which point there should be 4 streaks on 
the agar surface as shown in the illustration above and 85 to 95% OF THE PLATE 
SURFACE SHOULD BE STREAKED.  

10. Place your plate UPSIDE down in the box provided. 
 

 
 
Fig. 3:  Example of excellent streak plate result.   
Note the isolation of colonies and the absence of contamination.  
 



Note 6: Diversity and growth patterns of microorganisms and colonies 
 

 
 
Figure 4 shows bacterial growth patterns in broth culture tubes. 
 
 
 
 
 
 
 
 
 
 
 
 
                      a)                          b)                        c)                              d) 
Figure 4: Bacterial growth in broth culture tubes 
a) uniform, fine turbidity; 
b) flocculant growth; 
c) pellicle;    
d) sediment 
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G. Review questions 
1. What question do we try to answer with the serial dilution? 

 
 

2. What are maximum and minimum volumes you should pipette with a 1/.1 ml pipette? 

3. What (at least 3) precautions should you take when opening a box of sterile 
pipettes? 
 
 

4. Know two common methods of growing microorganisms. Explain their differences 
and similarities. 

5. What precautions do you need to keep in mind when working with sterile tubes 
(nutrient broth or water blanks) with Morton closures? 

6. Why do we perform serial dilutions in small steps and not just transfer the amount of 
broth to a larger volume in one step? 

7. Why are serial dilutions performed anyway? 

8. Be able to visually distinguish between molds and bacteria. 

9. Know how to spread microorganisms on nutrient agar plates. 

10. Know common sources of contamination and how to avoid contamination 



11. What question do we try to answer with the soap/cleanser investigation? 

12. Name several hypotheses that could answer this question. 

13. What results did you predict before the investigation? Why? 

14. Compare your results with the class results. Explain discrepancies. 

15. Compare your predictions with the class results. Explain discrepancies. 

16. What is the purpose of the streak plating method? 

17. Draw the result of a good streak plate as discussed above. 

 


