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Introduction 
This laboratory manual was developed for a microbiology laboratory course designed to give 

students in the health care professions basic knowledge and skills of the techniques used to study 
microbes.  The course is taken by first-time college students in the 6-year medical program and by pre-
pharmacy undergraduates. Because this is the only microbiology laboratory course these students take, 
the laboratory experiments are essential to illustrate microbiological principles and methods presented 
in lecture companion course. The laboratory exercises demonstrate basic concepts of microbiology with 
emphasis on infectious diseases and host defenses.    

 
Throughout the course, students gain competency in the following areas: 

 Safe handling of microbes 

 Knowledge of the techniques and media used to subculture microbes 

 Use of the light microscope 

 Staining techniques 

 Quantitative methods 

 Identification of microbes using biochemical tests and/or immunological techniques 

 Interpretation of experimental results      
 
In the past, I supplemented a commercially published lab manual with detailed weekly 

instructions posted to the course website.  My instructions summarized the theory presented, pointing 
out the important concepts.  Based on past experience, I made changes to the lab procedure 
accommodating organisms that work well in the UMKC teaching lab.  In addition, the instructions gave 
students clarification on the post lab questions, encouraging critical thinking and evaluation of their 
actual experimental results.  Students were required to use both the manual and my handouts to fully 
understand the exercise. As much as I tried to make each week’s activities clear, there was often 
confusion about the procedure, observations and/or expectations on the post-lab questions.  This work 
aims to put it all together in one place for the student. 

For this project, I have built upon much of my original supplementary material using several 
open educational resources, most notably, OpenStax Microbiology.   

I appreciate the funding and support from the UM-system and the UMKC Libraries.  I am grateful 
to my students who make teaching fun and interesting and will be unwitting editors and evaluators of 
this work. 

Sincerely, 
 
Loretta Sanderson Klamm 

 
 
  

  



 

References 
BD BBL Sensi-Disc Antimicrobial Susceptibility Test Discs package insert. (n.d.). Zone Diameter 

Interpretive Chart. 
Bruslind, L. (2017). Microbiology. Open Oregon State. Retrieved from 

http://library.open.oregonstate.edu/microbiology/ 
Buxton, R. (2005, September). Blood Agar Plates and Hemolysis Protocols. Retrieved from American 

Society for Microbiology: 
http://www.asmscience.org/content/education/protocol/protocol.2885 

Centers for Disease Control and Prevention, Division of HIV/AIDS Prevention. (2018, November 6). HIV 
Testing. Retrieved 2018, from Centers for Disease Control and Prevention: 
https://www.cdc.gov/hiv/testing/index.html 

dela Cruz, T. E. (2012, November). Gelatin Hydrolysis Test Protocol. Retrieved from American Society for 
Microbiology: http://www.asmscience.org/content/education/protocol/protocol.3776 

Facklam, R. (2002, October). What Happened to the Streptococci: Overview of Taxonomic and 
Nomenclature Changes. Clinical Microbiology Reviews, 15(4), pp. 613-630. 
doi:10.1128/CMR.15.4.613-630.2002 

Franklund, C. (n.d.). Microbiology Laboratory Manual, Observing and Recording the Microbial World. 
Farris State University. Retrieved 2018, from https://github.com/WeeBeasties/microbiology-
laboratory-manual 

Lancefield, R. C. (1933, April). A Serological Differentiation of Human and Other Groups of Hemolytic 
Streptococci. Journal of Experimental Medicine, 57(4), pp. 571-595. doi:10.1084/jem.57.4.571 

OpenStax Biology. (2018, Sep 26). OpenStax Biology 2nd Edition, Biology 2e. Retrieved from 
http://cnx.org/contents/8d50a0af-948b-4204-a71d-4826cba765b8@14.24 

OpenStax CNX. (2018, Mar 19). OpenStax Microbiology. Retrieved from 
http://cnx.org/contents/e42bd376-624b-4c0f-972f-e0c57998e765@4.24 

Patterson, M. J. (1996). Streptococcus. In S. Baron (Ed.), Medical Microbiology (4th ed.). Galveston, TX: 
University of Texas Medical Branch at Galveston. Retrieved 2018, from 
https://www.ncbi.nlm.nih.gov/books/NBK7611/ 

Petersen, J. a. (2016). Laboratory Excercises in Microbiology: Discovering the Unseen World Through 
Hands-On Investigation. CUNY Academic Works. Retrieved from 
http://academicworks.cuny.edu/qb_oers/16 

U.S. Centers for Disease Control and Prevention. (2019, June 30). Well Testing. Retrieved from Healthy 
Water: https://www.cdc.gov/healthywater/drinking/private/wells/testing.html 

U.S. Department of Health and Human Services. (2009). Biosafety in Microbioloical and Biomedical 
Laboratories, 5th Ed. Centers of Disease Control and Prevention, National Institutes of Health, 
Public Health Service. HHS Publication No. (CDC) 21-1112. Retrieved from 
https://www.cdc.gov/biosafety/publications/bmbl5/index.htm 

World Health Organization. (2004). Laboratory Biosafety Manual. (3). Geneva, Switzerland. 
 

  



 

Table of Contents 

Section 1: Lab Safety and Basic Techniques 

1-LS Laboratory Safety  
1-BAT Basic Aseptic Transfers 
1-SI Streaking for Isolation 
1-CM Colony Morphology 
1-MCI Mixed Culture Isolation 
1-NRM Nutritional Requirements and Media 

Section 2:  Microscopy and Staining 

2-MTh Microscope Theory 
2-SSt Simple Staining 
2-NSt Negative Staining 
2-GSt Gram Staining 

Section 3:  Selective and Differential Media 

3-SDM GSt 
3-SDM1 Selective and Differential Media 1 
3-SDM2 Selective and Differential Media 2 

Section 4:  Differential Testing 

4-DTMMO Microbial Metabolism Overview and Experimental Design  
4-DTC Catalase Test 
4-DTO Oxidase Test 
4-DTCi Citrate Test 
4-DTSH Starch Hydrolysis Test 
4-DTGH Gelatin Hydrolysis Test 
4-DTSIM SIM Medium 

Section 5:  Quantitative Methods 

5-VPC Viable Plate Count 

Section 6: Medical Microbiology and Epidemiology 

6-EnT EnteroPluri Tube  
6-ES Epidemic Simulation  
6-AST Antibiotic Susceptibility Testing  
6-TC Throat Culture 

Section 7:  Immunology 



 

7-ImO Immunology Overview 
7-ImBT Blood Typing 
7-ImLA Latex Agglutination 
7-ImE ELISA 


