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What are microorganisms and 
Microbiology?



Microorganisms and Microbiology

















Compound Microscope

https://youtu.be/4x-2GHBel0A













Penicillin Antibiotic
⚫  

  Sir Alexander Fleming





Culturing Microorganisms



Methods of Culturing Microorganisms:  
The Five I’s

Microbiologists use five basic techniques 
to manipulate, grow, examine, and 
characterize microorganisms in the 
laboratory:  
Inoculation, Incubation, 
Isolation, Inspection, and 
Identification











Media Preparation



Microbiological Media
⚫ The type of growth medium that you use 

is a function of the organisms that you 
want to culture.  Use a reference book 
(there are many) to determine the type of 
medium that is best suited for your 
organism of interest.

⚫ Common media include Czapek’s Dox 
Agar Medium, Sabouraud's Dextrose 
Agar, Potato Dextrose Agar (PDA), 
Martins Medium etc.



Assemble all of your chemicals in your 
work area before you begin.



Accurately weigh each of 
the dry ingredients in your 

culture media.



Add each dry culture 
medium ingredient to 

the culture flask



Add distilled (or deionized) water to 
make the correct volume.  Heat 

AND stir (agar will burn if it is not 
stirred) until all of the ingredients go 
into solution.  When the media boils, 

it is ready for sterilization.



Sterilize for 15 minutes using the 
wet cycle (autoclave) at 15 psi 
pressure in a pressure cooker.  
Remember  to cover the top of 

the flask or jar with aluminum foil 
to prevent contamination when as 

the media cools.



When using a pressure cooker, 
don’t over fill the cooker, and 

remember to weight your 
containers so they don’t fall over!



Sterilize at high 
temperature and 
pressure for 15 
minutes before 

turning off the heat.  
Remember to allow 
enough time for the 

pot to heat up! 



Sterilization 
Techniques



� When culturing fungi or other microorganisms, 
it is important to keep your work area as clean 
as possible.

� This prevents the introduction of other 
microorganisms from the environment into 
your culture.

� The techniques used to prevent contamination 
are referred to as sterilization techniques.



1. Start by washing your down your work 
or lab benches with a surface 
disinfectant.  The most commonly used 
disinfectants for lab use are:

i. 10% bleach (recommended by the CDC)
ii. 85% ethanol



2. Turn off any forced air heating or air 
conditioning units that create strong air 
current in your work area.

3. A small room or closet that can be closed off 
is worth the effort to set-up if you will be 
doing a lot of microbial culturing.

4. You can install a UV bulb in a fluorescent light 
fixture to surface sterilize your work bench if 
you have an enclosed area.  Remember to 
leave the area when you turn on the UV light 
source!



5. All glassware should be cleaned and 
sterilized before you begin.

6. All pipettes, spatulas, and test tube 
(culture) racks should also be sterilized.

7. You can purchase sterile, disposable 
culture tubes, petri dishes, and pipettes 
to minimize the quantity of glassware 
that you have to sterilize.



8. Don’t forget to wash you hands after you 
finish cleaning and put on a pair of sterile 
disposable gloves before you begin.

9. Once your work area is clean, your hands are 
clean, and your glassware is clean and sterile, 
don’t contaminate the work area by placing 
“dirty items” such as pencils, pens, notes, or 
books in the sterile work area.



Autoclave



Hot Air Oven



Seitz Filter



Membrane Filter



Laminar Air Flow



Plate Pouring Tips
� Line empty plates along the edge of the 

work bench.
� Open the petri dish lid at about a 30-45° 

angle to allow the hot liquid to cover the 
bottom of the dish.  The thermal current 
created by the hot media prevents 
bacteria and fungal spores from landing in 
your clean dish.



Line your sterile petri plates along the edge 
of the table.  Transfer hot media to a small 
sterile container and pour 15-20 ml of the 
plate media into each petri plate.  The petri 
plate lid should be open slightly, but not 
completely open as this increases 
contamination.



� As the plates are poured, move the filled plates 
to the back of the table until the plates cool and 
congeal.

� Once the plates have cooled and the media is 
firm, store the plates media side-up (bottom) 
with the lid securely taped or the plates 
restacked in the manufacturer’s plastic sleeve.

� To increase the shelf-life of the plates, store in 
a cool, dry environment until they are used 
(refrigerator).  



Inoculating Plates and 
Culture Tubes



Inoculation of Culture Plates and 
Tubes
✔ Clean and surface sterilize your work area as 

detailed in the section on Sterile Technique. 
✔ Use either disposable inoculation loops or a 

metal loop that can be heat sterilized to 
inoculate plates, slants, and liquid culture tubes.

✔ If using a metal loop, be sure to cool the loop 
by touching the sterile cooled liquid media or 
the sterile culture plate before the placing the 
loop in your live culture.  Failure to cool the 
loop will kill your active microbial cultures!



Inoculation of Liquid and Solid (Slant) Culture 
Tubes

Step 1: Remove the culture tube stopper 
or cap with one (do not set it down) 
and flame the mouth of the tube to 
surface sterilize the mouth.  The heated 
tube surface will generate a thermal 
current that prevents contamination of 
the culture.





Inoculation of Liquid and Solid (Slant) 
Culture Tubes

Step 2: Without setting any of the culture 
materials on the bench, place the sterile 
inoculation loop in the culture.

Step 3: Replace cap on the culture tube with the 
active microbes and put it in the test tube 
rack.

Step 4: Without setting the loop down, pick-up a 
sterile fresh culture tube with media with one 
hand, and remove the cap with the other 
hand.



Inoculation of Liquid and Solid (Slant) 
Culture Tubes

Step 5: Flame the mouth of the clean culture 
tube.

Step 6: Place the inoculation loop containing the 
microbes in the fresh media and swirl the 
loop in the loop in the media to ensure even 
dispersal in the media.

Step 7: If using a solid media slant tube, follow 
steps 1-5 and then zig-zag the inoculation loop 
across the slanted surface of the solid media 
in the tube.





Inoculation of Liquid and Solid (Slant) 
Culture Tubes

Step 8: Flame the mouth of the newly inoculated 
culture tube and replace the cap.

Step 9: Place the culture tube in test tube rack.
Step 10: Repeat until all of the sterile tubes have 

been inoculated.  Use a fresh disposable 
culture loop  for each tube or flame the metal 
loop after each tube has been inoculated.



Inoculation of Liquid and Solid (Slant) 
Culture Tubes

Step 11: Incubate the culture at the 
recommended temperature (check with your 
supplier for growth requirements). If using 
environmental samples, incubation at room 
temperature will avoid the accidental culture of 
human pathogens.

Step 12: Dispose of all culture materials in a 
biohazard bag and sterilize all old cultures 
before pouring out cultures and washing culture 
tubes. Disposable culture dishes should be 
melted in an autoclave or pressure cooker 
prior to disposal.





Inoculating Petri Plates

Step 1:Remove the culture tube stopper or cap 
with one (do not set it down) and flame the 
mouth of the tube to surface sterilize the mouth.  
The heated tube surface will generate a thermal 
current that prevents contamination of the 
culture.

Step 2: Without setting any of the culture 
materials on the bench, place the sterile 
inoculation loop in the culture.

Step 3: Replace cap on the culture tube with the 
active microbes and put it in the test tube rack.



Inoculating Petri Plates
Step 4: Holding the petri dish lid at an 

30-45° angle, work the inoculating loop 
from the outside of the plate toward the 
center in a zig-zag pattern that covers 
approximately 25% of the plate surface 
(think pie or pizza slice!).



Inoculating Petri Plates
Step 5: Turn the petri plate 90° to the right, 

dragging the inoculation loop through the last 
section of the plate, moving from the outside to 
the inside in a zig-zag motion.

Step 6: Repeat this process twice more until the 
entire plate surface is covered.

NOTE: If you are trying to isolate individual 
colonies, each turn of the dish will give you 
fewer microbes so that you can distinguish 
individual colonies.



B.O.D. Incubator



Colony Counter



Scope of Microbiology

❖At least a bachelor’s degree in microbiology or a closely 
related field is required for would-be microbiology 
scientists. 

❖A concrete foundation of the sciences is needed. 
Microbiology majors pursue courses such as virology, 
microbial chemistry, biochemistry, physiology, and physics. 

❖A number of these courses comprise a laboratory 
component, which is crucial for soon-to-be microbiologists.

❖ Microbial genetics and microbial physiology are the core 
courses taken by most microbiology majors, while elective 
classes are such as environmental microbiology and 
virology.



❖Employment of microbiologists is estimated to grow 
nearly 8 percent over the coming ten years, which is as 
fast as the average for all professions. 

❖More microbiologists will be required for contribution to 
basic research and for solving glitches of industrial 
production. There will be a need for microbiologists to 
conduct research and thus develop novel medicines and 
treatments, such as antibiotics and vaccines. 

❖Besides, pharmaceutical and biotechnology companies will 
need microbiologists to develop drugs which are 
produced with the service of microorganisms.



Employment Areas for Microbiologists:

Microbiologists mainly worked in laboratory 
research settings in decades past. With the potential 
role of microbes in biotechnology as well as their 
new appreciation in environmental and human 
health, microbiologists today work as intact 
members of interdisciplinary squads in clinics, 
hospitals, industry, universities, and government. 
They are on the cutting edge of science.



The significant employers of microbiologists are as 
follows:
The state government, excluding education and 
hospitals—18%
Universities, colleges, and professional schools; 
state, local and private—14%
Medicine manufacturing and pharmaceutical—32%
Research and development in life sciences—36%



Thank you


