INTRODUCTION

PREFACE

This laboratory manual has evolved over the years to meet the needs of students taking microbiology at the
Catonsville Campus of The Community College of Baltimore County. The intention is to provide the student with
an organized, user-friendly tool to better enable him or her to understand laboratory aspects of microbiology as
well as to hopefully make learning laboratory material and preparing for lab quizzes a bit easier.

Each lab exercise is set up as a complete module that demonstrates some microbiological principle or
technique. Each exercise begins with a detailed Discussion that provides all the information needed to
understand that lab and has key words and phrases presented in boldface. The discussion section is followed by
a detailed step-by-step Procedure, again with key elements presented in boldface. The Results section of each
exercise is where the student records important results and conclusions that will enable him or her to prepare for
the practical portion of each lab quiz. This WWW version of the manual has the advantage of providing students
with a complete set of color photographs and photomicrographs of the results for each laboratory
exercise to use in reviewing and studying for quizzes. The URL is

http://student.ccbcmd.edu/~gkaiser/goshp.html .

Finally, each lab exercise ends with a set of Performance Objectives that tells the student exactly what he or
she is responsible for on lab quizzes.

The lab exercises are designed to give the student "hands-on" laboratory experience to better reinforce certain
topics discussed in lecture as well as to present a number of selected microbiological principles not covered in
lecture. The first several labs enable the student to master techniques essential in working with and studying
microorganisms. The next series covers microbial morphology. A number of labs deal with the laboratory isolation
and identification of common opportunistic and pathogenic microorganisms as well as other techniques used in
the diagnosis of infectious diseases. Several of the labs pertain to the control of microorganisms.

I hope you enjoy this laboratory manual and also hope it makes your study of microbiology a bit easier. Keep in
mind that the labs are meant to be informal and your instructor is more than willing to answer any questions on
either lab or lecture topics.

G.E.K.
2007
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A. Using Performance Objectives

This manual contains performance objectives for each of the 22 lab exercises covered in BIOL 230. The
objectives tell exactly what you are expected to perform after the completion of each lab exercise.

When verbs such as "define," "state," "discuss,"” "describe," or "differentiate” are used in the objective, you will
be expected to "perform” that objective by way of short answer, multiple choice, or matching questions on a
pre-announced quiz. When verbs such as "demonstrate” or "perform™ are used, you will be expected to
demonstrate a particular technique or procedure to the instructor during the course of the laboratory exercise.
When verbs such as "recognize" or "interpret" are used, you will be expected to give a written interpretation of the
results of an experiment when given these results in either a written form or a practical form.

As a general rule, when the objective falls under the discussion sections of a lab exercise, it will be tested by
means of short answer, multiple choice, or matching questions. When an objective falls under the procedure
section of a lab exercise, it represents a procedure or technique that must be mastered during the course of the
lab period. Finally, when an objective is found under the results section of an exercise, it will most likely be tested
for by a practical question.

B. Laboratory Rules

For the safety and convenience of everyone working in the laboratory, it is important that the following
laboratory rules are observed at all times:
1. Place only those materials needed for the day's laboratory exercise on the bench tops. Purses,
coats, extra books, etc., should be placed in the lab bench storage areas or under the lab benches in
order to avoid damage or contamination.

2. Since some of the microorganisms used in this class are pathogenic or potentially pathogenic
(opportunistic), it is essential to always follow proper aseptic technique in handling and transferring
all organisms. Aseptic technique will be learned in Laboratory 2.

3. No smoking, eating, drinking, or any other hand to mouth activity while in the lab. If you need a
short break, wash or sanitize your hands and leave the room.

4. If you should spill a culture, observe the following procedures:
a. Immediately place the culture tube in the plastic baskets found in the hood in the back
of the room so no one else touches the contaminated tube.

b. Have your partner spray isopropyl alcohol liberally over the spill. Be sure your Bunsen
burner is turned off before you spray any alcohol! After a few minutes, use paper towels to
dry the area.

Vi
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c. Both you and your partner wash your hands with disinfectant soap and sanitize your
hands.

d. Notify your instructor of the spill.
5. Report any cuts, burns, or other injuries to your instructor.

6. Using a wax marker, properly label all inoculated culture tubes or Petri plates with the name or the
initials of the microorganism you are growing, your initials or a group symbol, and any other
pertinent information. It is important to know what microorganisms are growing in each tube or on each
plate.

7. Place all inoculated material only on your assigned incubator shelf, the shelf corresponding to
your lab section. Culture tubes should be stored upright in plastic beakers, while Petri plates should
be stacked and incubated upside-down (lid on the bottom.

8. After completing an experiment, dispose of all material properly:

a. Place all culture tubes upright in the plastic baskets found in the disposal hood. Lay them
in the basket carefully so they do not tip over and spill.

b. Place Petri plates in the plastic bag-lined buckets found in the disposal hood.

c. Put all used pipettes, swabs and microscope slides in the biohazard disposal containers
located in the front of the room and under the hood

9. Handle all glassware carefully. Notify your instructor of any broken glassware (culture tubes, flasks,
beakers, etc.) or microscope slides. DO NOT PICK UP BROKEN GLASSWARE WITH YOUR HANDS!
Use the dust pan and brush. All broken glassware must be disposed of in the sharps/biowaste
container in room D-202S.

10. Use caution around the Bunsen burners. In a crowded lab it is easy to lean over a burner and
ignite your hair or clothing.

11. Always clean the oil from of the oil immersion lens of the microscope with a piece of lens paper
at the completion of each microscopy lab.

12. Return all equipment, reagents, and other supplies to their proper places at the end of each lab
period.

13. Disinfect the bench top with isopropyl alcohol before and after each lab period. Be sure your
Bunsen burner is turned off before you spray any alcohol!

14. Always wash and/or sanitize your hands with disinfectant soap before leaving the laboratory.
15. Anyone working with hazardous chemicals should wear safety glasses or goggles.

16. You must wear shoes that cover the tops of your feet to prevent injury from broken glass, spilled
chemicals, and dropped objects. Sandals are not permitted in the lab!

17. Do not run in the laboratory. Avoid horseplay.

18. To avoid contamination and damage, do not use cell phones or other personal media devices in
the laboratory.

viii
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19. Please read the laboratory exercises and follow the laboratory directions carefully.
20. Do not place regular trash such as Kim wipes and paper towels in the biohazard containers.

21. If body fluids are used in a laboratory exercise, each student will work only with his or her own
sample. Remember, used swabs go directly into the biowaste container when you are finished with them.

IN CASE OF EMERGENCY, CONTACT CAMPUS SECURITY AT x4958 and describe the situation and your
location.

Students who engage in any actions that may damage college property, create an unsafe condition, injure
another person, or result in a disruption that interferes with learning may have any, or a combination of

the following sanctions imposed as determined by the instructor:
a. A verbal or written warning;
b. Being directed to leave the class for the remainder of the period;
c. A referral to either the Campus Ombudsman or the Department Chairperson;
d. Suspension from the class or the college.

Please see Code of Conduct in the most recent Student Handbook.
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Biology Department
Safety Procedures Agreement

The instructor has reviewed the Safety Procedures with me and has provided the opportunity
to ask questions during the review. | read and understand the safety rules and policies of
CCBC; | agree to follow the Safety Policies.

| understand that failure to comply with the safety and laboratory guidelines may result in a
reduction of my final grade and/or | may be asked to leave the class.

Printed Name Class and Section

Signature Date
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C. General Directions

1. Always familiarize yourself in advance with the exercises to be performed.

2. Disinfect the bench tops with isopropyl alcohol before and after each lab.

3. The first part of each lab period will be used to complete and record the results of prior experiments.
When you come into the lab, always pull out and organize any culture tubes or petri plates you
have in the incubator from previous labs. We will always go over these results as a class. You may
wish to purchase a set of colored pencils to aid you in recording your results in the lab manual.

4. The latter part of each lab period will be used to begin new experiments. Preliminary instructions,
demonstrations, and any changes in procedure will be given by your instructor prior to starting each new
lab exercise.

5. After completing an experiment, dispose of all laboratory media and contaminated materials in the
designated areas as described above.

6. Wash your hands with disinfectant soap before leaving the lab.

D. Binomial Nomenclature

Microorganisms are given specific scientific names based on the binomial (two names) system of
nomenclature. The first name is referred to as the genus and the second name is termed the species. The
names usually come from Latin or Greek and describe some characteristic of the organism.

To correctly write the scientific name of a microorganism, the first letter of the genus should be capitalized while
the species name should be in lower case letters. Both the genus and species nhames are italicized or
underlined. Several examples are given below.

Bacillus subtilus

Bacillus: L. dim. noun Bacillum, a small rod
subtilus: L. adj. subtilus, slender

Escherichia coli

Escherichia: after discoverer, Prof. Escherich
coli: L. gen. noun coli, of the colon

Staphylococcus aureus

Staphylococcus: Gr. noun Staphyle, a bunch of grapes; Gr. noun coccus, berry
aureus: L. adj. aureus, golden

E. Metric Length and Fluid Volume

The study of microorganisms necessitates an understanding of the metric system of length. The basic unit of
length is the meter (m), which is approximately 39.37 inches. The basic unit for fluid volume is the liter (I), which
is approximately 1.06 quarts. The prefix placed in front of the basic unit indicates a certain fraction or multiple of
that unit. The most common prefixes we will be using are:

centi = 10 or 1/100

Xi
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centimeter (cm) = 10 m or 1/100 m

milli = 10 or 1/1000
millimeter (mm) = 10 m or 1/1000 m
milliliter (ml) = 10 I or 1/1000 |

micro = 10" or 1/1,000,000
micrometer (um) = 10° m or 1/1,000,000 m
microliter (ul) = 10° I or 1/1,000,000 |

nano = 10" or 1/1,000,000,000
nanometer (nm) =10 m or 1/1,000,000,000 m

In microbiology, we deal with extremely small units of metric length (micrometer, nanometer). The main unit of
length is the micrometer (um) which is 107 (1/1,000,000) of a meter or approximately 1/25,400 of an inch.

The average size of a rod-shaped (cylindrical) bacterium (see Fig. 1) is 0.5-1.0 um wide by 1.0-4.0 um long. An
average coccus-shaped (spherical) bacterium (see Fig. 2) is about 0.5-1.0 um in diameter. A volume of one cubic
inch is sufficient to contain approximately nine trillion average-sized bacteria. It would take over 18,000,000
average-sized cocci lined up edge to edge to span the diameter of a dime!

In several labs we will be using pipettes to measure fluid volume in ml.

Fig. 1: Fig. 2:
A Bacillus or Rod-Shaped Bacterium A Coccus-Shaped Bacterium

Escherichia coli, a rod-shaped bacterium. Staphylococcus aureus, a coccus-shaped bacterium.

F. Using the Microscope (Olympus Model CH-2 Microscope)
1. Moving and transporting the microscope

Grasp the arm of the microscope with one hand and support the base of the microscope with the other.
Handle the microscope gently, it costs over $1500.

Xii
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2. Before you plug in the microscope, turn the voltage control dial on the right side of the base of the
microscope to 1 (see Fig. 3). Now plug in the microscope and use the on/off switch in the front of the
microscope on the base to turn it on. Make sure the entire cord is on the bench top and not hanging down
where it could be caught by a leg. Adjust the voltage control dial to 10 (see Fig. 3).

3. Adjusting the eyepieces

These microscopes are binocular, that is, they have 2 ocular lenses (eyepieces; see Fig. 4). To adjust
them, first find the proper distance between your eyes and the eyepieces by closing one eye and slowly
moving your head toward that eyepiece until you see the complete field of view - about 1 inch away. Keep
your head steady and both eyes in the same plane. Now open the other eye and gradually increase the
distance between the eyepieces until it matches the distance between your eyes. At the correct distance
you will see one circular field of view with both eyes.

4. Positioning the slide

Place the slide specimen-side-up on the stage so that the specimen lies over the opening for the light in
the middle of the stage. Secure the slide between - not under- the slide holder arms of the mechanical
stage (see Fig. 3). The slide can now be moved from place to place using the 2 control knobs located
under the stage on the right of the microscope (see Fig. 3).

5. Adjusting the illumination

a. Adjust the voltage by turning the voltage control dial located in the rear, right-hand side of
the microscope base (see Fig. 3).. For oil immersion microscopy (1000X) set the light on 9 or 10.
At lower magnifications less light will be needed.

b. Adjust the amount of light coming through the condenser using the iris diaphragm lever
located under the stage in the front of the microscope (see Fig. 3). Light adjustment using the iris
diaphragm lever is critical to obtaining proper contrast. For oil immersion microscopy (1000X), the
iris diaphragm lever should be set almost all the way open (to your left for maximum light). For
low powers such as 100X the iris diaphragm lever should be set mostly closed (to your right for
minimum light).

c. The condenser height control (the single knob under the stage on the left-hand side of the
microscope; see Fig. 4) should be set so the condenser is all the way up.

6. Obtaining different magnifications
The final magnification is a product of the 2 lenses being used. The eyepiece or ocular lens magnifies
10X. The objective lenses (see Fig. 3) are mounted on a turret near the stage. The small yellow-striped

lens magnifies 10X; the blue-striped lens magnifies 40X, and the white-striped oil immersion lens
magnifies 100X. Final magnifications are as follows:

Xiii
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ocular lens X objective lens = total
magnification

10X X 10X (yellow)
= 100X

10X X 40 (blue)
= 400X

10X X 100X (white)

1000X

Xiv
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Fig. 3: An Olympus CH-2 Microscope

Su g e contfol '-"A"

stage control "B"

N

voltage control dial

Iris diaphragm lever: moving the lever to the left increases the light; moving the lever to the right
decreases the light.

Stage control "A": moves the mechanical stage holding the slide forward and backward.

Stage control "B": moves the mechanical stage holding the slide left and right.

Coarse focus: turning the knob away from you raises the stage; turning the knob towards you
lowers the stage.

Fine focus: turning the knob away from you raises the stage; turning the knob towards you
lowers the stage.
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Fig. 4: An Olympus CH-2 Microscope

7. Focusing from lower power to higher power
a. Rotate the yellow-striped 10X objective until it locks into place (total magnification of 100X).

b. Turn the coarse focus control (larger knob; see Fig. 3) all the way away from you until it
stops.

c. Look through the eyepieces and turn the coarse focus control (larger knob) towards you
slowly until the specimen comes into focus.

d. Get the specimen into sharp focus using the fine focus control (smaller knob; see Fig. 3) and
adjust the light for optimum contrast using the iris diaphragm lever.

e. If higher magnification is desired, simply rotate the blue-striped 40X objective into place (total

magnification of 400X) and the specimen should still be in focus. (Minor adjustments in fine focus
and light contrast may be needed.)
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