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Thank you for purchasing our Prepoured Agar Plates and Bacteria Growing
Kit! At EVVIVA Sciences, we are dedicated to making science fun and
enjoyable, and we hope to encourage a passion and love for this field.
Please enjoy this experimental eBook, which includes several fun and easy-
to-do experiments you can perform using your kit. We truly appreciate your
business and support, and we hope you love this product!
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This kit is safe for all ages. However, some of the experiments in this
eBook suggest the use of certain chemicals like bleach, which are toxic if
ingested or if they come into contact with the skin. We recommend adult
supervision when performing these experiments. Always wash hands
thoroughly after performing a given experiment. Also avoid letting
experiments go beyond 5 days as the bacteria and fungi can overgrow and
contaminate their surroundings. Also, we try to verify all microorganism
facts in this eBook, but not all have yet been verified, so please take some
of these with a grain of salt ©
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Introduction and Basic Instructions

Our pre-poured bacteria agar plates are ready-to-use on arrival. The nutrient agar comes from an
amino acid rich soy extract, which bacteria, yeast, and molds love! This kit is an excellent product for
student science projects, and we hope you enjoy this complimentary experimental eBook for ideas.
Plates are vacuum-sealed, completely sterile, and are not cracked or dried out. Our product is 100%
SATISFACTION GUARANTEED, and we hope you love it!
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1 bottle (0.5 oz) of
10 pre-poured sterile TS 10 sterile anti-bacterial hand 2
(tryptic soy) nutrient agar plates cotton tipped swabs sanitizer to be used Transfer

in experiments pipettes
Basic Instructions

Unopened plates can be stored up to one year at room temperature or refrigerated
(NOT FROZEN). Once the vacuum-seal is opened, plates should be refrigerated and used within 30

days.

Get a cotton tipped swab. Wet the tip with water if you are going to be testing dry areas.

Swab different objects (teeth, phone, toilet, anything) to pick up microscopic bacteria and

Close the lid and turn the plate upside down so that the lid is on the bottom and agar is
on the top.

Incubate plates at 84-100°F using a portable heater or a desk lamp. Keep a thermometer
nearby to make sure the temperature is just right.

Watch stuff grow! Bacterial colonies or fungi should be visible in 1-4 days.

/@'




WA Support and contact information:

w —V VIV

SEIVTENGES

Keep plates at 84-100°F during your experiment. Bacteria grow SLOWLY at
low temperatures.

If plates are exposed to >100°F, it can kill off bacteria, and your experiment
may not work.

Be patient:
» Some organisms take more time to grow (up to 4 days).
« [f the object tested is clean and has very few bacteria, it may also take more
time to get results.

Do not use a blow dryer to heat plates! This will cause plates to dry out.

Do not put plates in the freezer or the agar will crack when you take them out.

When swabbing a dry area, wet the cotton tip with water first! This helps to
pick up more bacteria.

Include a positive control. Swab something with a lot of bacteria such as the
inside of a toilet

Have fun!

If you have questions or concerns about your kit, please email us at support@evvivasciences.com,
and a member of our staff will get back to you as soon as possible.




The world is filled with microscopic organisms (microorganisms or microbes) including

bacteria, fungus, and other species. It is said that a single teaspoon of soil contains 1

billion bacteria, and there are more microorganisms on a person’s hand than there are

people on the planet! Many of these life forms have a bad reputation because some

can cause diseases such as pneumonia, tuberculosis, athlete’s foot, and strep throat. j
What many people do not realize is that most microbes do not cause disease (less

than 5% do), and many of these organisms play important roles in our daily lives! Here

are some interesting facts about microorganisms:




Many medications come from bacteria and fungi. Here are just a few examples:

o Botox, which is used to treat wrinkles, comes from the bacterium
Clostridium botulinum.

o Genetically engineered bacteria can be made to produce medications such
as insulin and erythropoietin (EPO).

o Many antibiotics, which are medicines used to treat bacterial infections, are
actually made by other bacteria and fungi. For example, Penicillin comes
from the Penicillium fungus.

In the average household, it is said that the bathroom is cleaner than the kitchen.
Test this for yourself in Experiment 1.

It is said that soap and water are more effective at killing germs than hand
sanitizer. Test this for yourself in Experiment 4.

It was long thought that stomach ulcers were caused by stress and spicy foods,
but we now know that they are actually caused by a bacterium called
Helicobacter pylori.

Dr. Barry Marshall actually ate the contents of a petri dish containing
Helicobacter pylori to prove that this bacterium causes ulcers. He indeed gave
himself ulcers but he also won the Nobel Prize in Medicine for this discovery in
2005.

It is said that drying your hands with a paper towel after washing will reduce
bacterial counts by 45 — 60%. However, it is also said that using a hand dryer
may sometimes increase the bacteria on your hands by up to 255% because it

blows out bacteria already living in the conveniently warm and moist

environment. Test this in experiment 6.
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Honey is a natural reservoir for the Botulism bacteria (the same bacteria that
makes Botox). Adults can normally process it but infants often cannot, and this is
why honey can be toxic to babies.

#
.:beﬂ" Treating patients with antibiotics may kill “good bacteria” in the intestines, leaving
'!". *s-  room for more dangerous bacteria to start growing. This can lead to a massive
222" infection and inflammation of the intestines known as Clostridium difficie colits.
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Not all fungi are small. The largest living organism ever discovered is a honey
mushroom in eastern Oregon, which spreads through the roots of trees and
covers 2,200 acres (3.5 miles)! It is estimated to be over 2000 years old!

It is said that chocolate has an antibacterial effect in the mouth and protects
against tooth decay. I'm not sure the dentist would agree with this, but you can
test the effects of chocolate on bacteria using your kit.

When two people kiss, it said that they exchange between 10million and 1billion
bacteria

Bacteria can be genetically engineered to express other animal’s genes. For
example, fluorescent bacteria can be made from jellyfish genes. See figure 3!




Figure 1: The good. The picture on the left shows a colony of actinomycetes bacteria, which produce
antibiotics used to treat patients with infections. The picture on the right shows a petri dish with bacteria
growth all over except in the upper left hand corner because of an antibiotic producing microorganism.
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Figure 2: The bad. The picture on the left shows some of the types of bacteria that cause infections and
disease in humans. The picture on the right is an x-ray of a patient with tuberculosis, an aggressive bacterial
infection of the lungs. The red regions show the location of the tuberculosis bacteria in this patient’s lungs.
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Figure 3: The Fluorescent. Escherichia coli or E. coli, a type of bacteria in our intestines, can be genetically
engineered to express jellyfish (right picture) genes. The left picture shows E. coli engineered to express GFP

(green fluorescent protein), a fluorescent protein produced by the jellyfish, Aequorea victoria. The middle
picture shows a San Diego beach scene drawn with an eight-color palette of bacterial colonies expressing
fluorescent proteins derived from GFP and the red-fluorescent coral protein dsRed.
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Experiment 1: What object has the most bacteria?
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This room looks pretty clean, but you will be amazed at what grows out on
your agar petri plates!

This is a classic experiment with bacterial agar plates. What has more bacteria, your
cell phone or the toilet? Does a dog or person have more bacteria in his/her mouth?

Is the kitchen sink cleaner than the bathroom floor? What part of your body has the
most bacteria? Here is how you can test these and other questions:

1. Go around and swab different objects with the sterile cotton-tipped swabs included
in your kit.

» Use a separate swab for each different object you are going to test.

* Remember to wet the cotton tip if you are swabbing dry objects!

2. Wipe the contents of each swab on a separate agar plate. You can also use a
marker to divide plates in half to save materials.

3. Follow the basic instructions on page 4 (steps 6-8) to grow bacteria.

4. After several days, count the bacterial or fungal colonies on each plate to determine
which object was the dirtiest!



This picture shows a special type of agar plate, which contains a small
amount of sheep’s blood. That’s right, it is pretty gross, but certain bacteria
grow much better under these conditions. The gray areas are the bacteria.
Notice that there is a white antibiotic disc near the bottom of the plate (blue
arrow), which prevents bacteria from growing around it. In this experiment,

you will create and test your own “antibacterial discs.”

1. Use a sterile cotton-tipped swab on an object that has a lot of bacteria. It's gross,

but the inside of a toilet bowl is a good place to try. Just make sure to wash your
hands thoroughly after.




Wipe the contents of the swab onto one or several agar plates. Try to evenly
distribute the bacteria across the plates as much as possible.

Now cut out several small paper-towel squares measuring about 0.5 inches x 0.5
inches.

Use a transfer pipette included in the kit to soak the squares in different antibacterial
liquids. Try anything you want. You can try bleach, Lysol, hand sanitizer, soapy water,
iodine, and any other liquids.

Include a paper towel square soaked with water as a control.

Place the wet paper towel squares on the agar surface of the petri plates that you
had previously swabbed. Because the squares are moist, they should stick to the

surface by themselves. You can include 3-4 squares for a single plate, but make sure
they are separated from one another as much as possible.

Follow the basic instructions on page 4 (steps 6-8) to grow bacteria.

The paper towel squares should prevent bacteria from growing near them. Which
antibacterial liquid worked the best? You can measure and compare the distances
between the squares and the nearest bacterial colonies to help figure this out.




Wouldn't it be nice if you didn’t have to brush your teeth? Well maybe not.
But, what if mouthwash were just as effective at cleaning germs from your
teeth as brushing them? Let’s test this out!

1. Use a sterile cotton-tipped swab to wipe bacteria from your teeth. Wiping right near
the gums is an excellent way to pick up bacteria! A great time to do this is right when
you wake up in the morning before you’ve had a chance to brush your teeth.

2. Wipe the contents of the tip onto the agar surface of a petri dish. Label this plate 1.

3. Now brush your teeth for 1-2minutes and repeat steps 1 and 2 using a separate

agar plate. Label this plate 2.
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4. Grow bacteria on agar plates 1 and 2 using the basic instructions on page 4 (steps
6-8). Comparing plates 1 and 2 will show the effectiveness of brushing teeth on
reducing germs in your mouth.

5. Wait until the same time the next day and repeat these steps but use mouthwash
instead of brushing your teeth. You will have two new agar plates, one before
mouthwash and one after mouthwash. Label these plates 3 and 4 respectively.

6. Begin growing bacteria on plates 3 and 4 using the basic instructions on page 4
(steps 6-8).

7. Grow each plate for the same amount of time. Find the ratio of bacterial colonies on
plates 1 and 2 to determine how much brushing teeth reduces bacteria in your mouth.
Now, determine the ratio of bacterial colonies on plates 3 and 4 to determine how

effective mouthwash is at reducing bacteria in your mouth. Which one worked better?
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Experiment 4: Soap and water versus hand sanitizer

SOAP VS. HAND SANITIZER

Which cleans better?
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Hand sanitizers have become very popular but do they work better than old-fashioned hand washing? Let’s find
out!

1. Use a cotton-tipped swab on your hands before and after washing them with soap and water. Wipe the
contents on two agar plates labeled 1 (before hand washing) and 2 (after hand washing).

2. At a later time, use a cotton tipped swab on your hands before and after cleaning them with the hand
sanitizer included in your kit. Wipe the contents on two agar plates labeled 3 (before hand sanitizer) and 4
(after hand sanitizer).

3. Grow bacteria on plates using the basic instructions on page 4 (steps 6-8).

4. Compare which worked better at reducing bacteria on your hands; soap and water or hand sanitizer.




Here is another experiment to test which substance is best at killing
bacteria. Enjoy!

1. Pour several 1/2-cup (40z) glasses of milk.

2. Use the transfer pipettes in your kit to add different antibacterial liquids to each
glass. For example, you can add bleach, ethanol, hand sanitizer, soapy water, Lysol,
etc. We recommend adding at least 5-10ml per glass, and remember to add the same

volume to each. Mix the glasses of milk thoroughly.

3. As a control, include one glass of milk without any antibacterial liquid added (or with
plain water added).

4. Leave milk out on the counter for several days, which will give the bacteria in the
milk time to grow. By this time, the milk will likely have curdled due to pH changes

from these bacteria. o
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5. Dip cotton tipped swabs into each glass of milk and wipe the contents onto separate

agar plates. :

—

7. After several days, count bacterial colonies to determine which milk was the least
“spoiled.” That is, which antibacterial liquid protected the milk best from growing
bacteria?
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Experiment 6: Drying your hands
with a paper towel or a hand blower

B
e

It has been said that using a hand dryer after washing your hands may
actually increase the amount of bacteria on your hands because it will blow
bacteria out onto your skin. Is this really true? Let’s test it out!

o Use a cotton-tipped swab to transfer bacteria
from your hands to an

agar plate. Label this plate 1.




Next wash your hands with soap and water for 30 seconds to 1 minute.
Dry hands with a paper towel and use a cotton tipped swab to transfer
any remaining bacteria from your hands to a separate agar plate.
Label this plate 2.

At a later time, repeat steps 1 and 2, but use a hand dryer in a
public restroom to dry your hands. Label these plates 3 and 4.

Grow bacteria using the basic
instructions on page 4 (steps 6-8).

After several days, count bacterial colonies
to determine whether using a paper towel
versus a hand dryer was more effective

at reducing bacteria on your hands.

You can also try this experiment with

just letting your hands air dry.




We are all guilty of this. Well, at least | am! We leave food on the counter, sometimes
overnight, sometimes longer. Is it safe to eat this food? Has bacteria completely
contaminated it. Here’s how to test this:

1. Take some food and leave it on the counter overnight (or at different time points:
1hrs, 24hrs, 48hrs, etc.). We recommend using “moist” foods like butter, milk,
cold cuts, whatever you like.

2. Before doing this, wipe each piece of food with a sterile swab and transfer
the contents to an agar plate. This will serve as our baseline control for comparison.

3. After the time is up, transfer bacteria from the “spoiled” food to a separate
agar plate using a cotton-tipped swab.

o 4. Wait for bacteria to grow on the plates using basic instructions on page 4 (steps 6-8).

5. Did leaving food out overnight increase the amount of bacteria? Maybe | should
think twice about using butter left on the counter overnight?
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It is really easy to clone bacteria! They are single cell organisms that
multiply by a process called bacterial fission. Here’s how to create a clone!

1. Use a cotton-tipped sterile swab on an object with a lot of bacteria
(Such as the inside of a toilet). Gently wipe the contents on your agar plate.

2. Grow bacteria using basic instructions on page 4 (steps 6-8).

3. After several days, you should have multiple separate bacterial colonies
like the picture below:




i >«
¥ =VVIVA I
Esc:sucss .1

Use a cotton-tipped swab to
pick up a single bacterial colony,
and wipe this colony all over a
new agar plate.

Grow bacteria on this new plate /" =
using instructions on page 4 7
(steps 6-8).

0 After a few days, you should

have several bacterial colonies
on the new plate. Believe it or
not, these are all identical bacteria,
because you picked a single
colony! It may seem simple, but
you have created a bacterial clone!
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This is an up close picture of salt crystals. Salting is the process of
preserving food with dry edible salt and is one of the oldest methods of
preserving food. It works because bacteria and other microorganisms
cannot survive in a highly salty environment. In this experiment you will
test a variety of different substances for their ability to preserve foods.

1. Take several pieces of the same type of food and treat them with salt,

spices, or anything else you'd like to test as a preservative. You can try
using cold cuts or butter for the food.

2. Make sure to include a control of food not treated with anything
for comparison.
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2. Leave the treated and untreated food at room temperature for several
days at least.

TREATED UNTREATED

= — °F

3. Use cotton-tipped swabs to pick up bacteria from the food and
transfer the contents onto separate agar plates.

5. After several days, count bacterial colonies to determine which substance
is the best preservative.
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This is a picture of Grand Prismatic Spring, the largest hot spring in Yellowstone Park.
The beautiful colors surrounding the spring are from bacteria and algae,

which love the 170° F temperatures. We have found that bacteria grow

best on our agar plates between 88 and 100° F. Test this for yourself!

o Use a cotton-tipped sterile swab on an object with high numbers of bacteria
(it's gross, but the inside of a public restroom toilet bowl is a good place to try).
Wipe the contents onto an agar plate. Repeat this again for multiple agar plates.

9 Incubate the plates at different temperatures. For example, try 70° F, 80° F,
90° F, 100° F, and 110° F. One way to do this is to place the plates at different
distances from a heating source such as a lamp or portable heater. Use a
thermometer to check the temperatures.

e Count the numbers of bacterial colonies growing on the plates after several days.
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TEACHER GUIDE — MICROBIOLOGY SCIENCE
PROJECT KIT

Overview

This kit provides a hands-on introduction to microbiology by allowing students to culture and observe
microorganisms from their environment. Students will investigate how microbes grow, how they vary in
appearance, and how different conditions affect microbial growth.

Microorganisms are present in nearly every environment. When cultured under the right conditions, they form

visible colonies that can be analyzed and compared. This kit supports inquiry-based learning and can be used
for guided experiments or open-ended investigations.

MICROBIOLOGY

Microbiology is the study of microorganisms—tiny living things that are found almost everywhere.

Using the right tools and conditions, we can observe how microbes grow and interact with their environment.

MICROSCOPIC LIFE CULTURE COLONY FORMATION

Millions of microorganisms

Microorganisms, such as bacteria and When microorganisms are placed on grow together to form a
fungi, are microscopic. They come in nutrient agar and given the right colony that can be seen
many shapes and colors. conditions, they grow and form with the naked eye.

visible colonies.

Microorganisms are too small to see individually without a microscope.
On nutrient agar, many cells grow and form colonies that can be observed
and studied.




Learning Objectives
Students will be able to:

e Describe basic characteristics of microorganisms

e Explain how bacteria grow and reproduce

e Observe and compare colony morphology

e Design and conduct simple experiments

o Evaluate how environmental factors influence microbial growth
e Practice basic laboratory techniques and scientific observation

Standards Alignment (NGSS)

e MS-LS1-1: Students investigate evidence that living organisms are made of cells
e MS-LS1-5: Students analyze how environmental conditions influence organism growth

Background Information

What Are Bacteria?

Bacteria are single-celled organisms that do not have a membrane-bound nucleus. This means that their genetic
material is located within the cell but not enclosed in a nucleus. Although individual bacteria are microscopic,
they reproduce rapidly. When grown on a nutrient medium, they form visible clusters called colonies.

WHAT ARE BACTERIA?

A SINGLE BACTERIAL CELL WHERE BACTERIA LIVE

Bacteria are found almost everywhere on Earth.
They live in a wide variety of environments.

SOIL

Cell Membrane

Cytoplasm

DNA Region

(not enclosed Bacteria help break down organic Bacteria live in oceans, lakes, rivers,
in a nucleus) matter and recycle nutrients. and even in tiny water droplets.

Ribosomes
(make proteins)

LIVING ORGANISMS SURFACES & AIR
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Bacteria are single-celled organisms. /i /

They do not have a membrane-bound nucleus.
Their genetic material (DNA) is located in a Bacteria can be found on everyday
region of the cell called the nucleoid. surfaces and in the air around us.

Many bacteria live on and inside plants,
animals, and humans. Most are harmless
or even beneficial.

@ Bacteria are microscopic. 0% Bacteria come in many shapes Bacteria have been on Earth for
*\ ) A microscope is needed to and sizes, but most are too billions of years and play important
0 see individual cells. % o 0 small to see without magnification. roles in ecosystems and in our lives.




Bacterial Growth

Bacteria multiply through a process called binary fission, where one cell divides into two identical cells. The
cell replicates its DNA, elongates, and then splits into two daughter cells. Under favorable conditions—such as
proper nutrients, moisture, and temperature—this process can occur rapidly. As each cell continues to divide,
the population increases very quickly. This rapid increase is called exponential growth, where the number of
cells multiplies over time (for example: 1 becomes 2, then 4, then 8). Individual bacterial cells are too small to
see without a microscope, but as they multiply, they form visible clusters called colonies on agar plates.

BACTERIAL GROWTH

Bacteria multiply through a process called binary fission,
where one cell divides into two. Under favorable
conditions, populations can increase quickly.

c Parent cell e DNA replicates o Cell elongates o Cell divides e Two daughter cells
A single bacterium The cell makes a copy The cell grows and The cell membrane Two genetically
with one copy of DNA. of its DNA. the DNA moves to pinches inward, identical cells are
opposite ends. separating the two formed.

copies of DNA.

RAPID INCREASE UNDER FAVORABLE CONDITIONS
When bacteria have food, moisture, and a suitable temperature, the population can increase quickly.
The images below show a general trend of growth on nutrient agar.
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Early growth Increasing growth More growth High growth Dense growth
A few cells. More cells. Population has increased. Many more cells. A large population has developed.

This illustration shows a general trend of bacterial growth.
Actual growth rates and colony appearance may vary.

Using Agar for Microorganism Growth

Why Use Agar?

gy VISIBLE COLONIES
Agar provides the ideal = S N Agar allows bacteria to grow
surface for microbes // . in isolated colonies that can

be easily observed.

to grow, separate, and

be studied. /
x/ /

PROVIDES NUTRIENTS
& SUPPORT
Agar is a gel-like

\

\'
«
A

FIRM YET POROUS
Agar is solid enough to
separate colonies but
porous enough to allow

subs'tance thgt nutrients and moisture
provides nutrients to diffuse
and a stable surface g i
for microbial growth.
\ - -
HEAT-STABLE
EASY .TO STUDY & Agar remains solid at
Makes it easier to study typical incubation
the size, shape, color, temperatures, making
and growth patterns it reliable for lab and

of microorganisms. classroom use.

THE PROCESS
1. Agar is mixed 2. The liquid agar 3. Microbes are 4. Colonies grow
with nutrients —> ispouredinto — T placed on the on the surface
and heated to petri dishes and | agar and incubated and can be
melt. allowed to cool. at a set temperature. observed.




Safety Guidelines

Wear disposable gloves when handling materials

Wash hands thoroughly before and after the experiment

Do not open petri dishes after incubation. Keep plates sealed and dispose of them properly.
Do not eat or drink during the experiment

Avoid inhaling or directly contacting cultures

Keep cultures sealed (tape recommended)

Disposal

o Seal all plates in a plastic bag after use
o Dispose according to local guidelines
e In case of spills, disinfect with alcohol or bleach and clean carefully

Materials (Typical Kit Contents)

Agar plates or agar medium
Sterile swabs

Transfer pipette (if applicable)
Sample tube or container
Instructional materials



General Procedure: Collecting and Culturing Samples

I Plates can be refrigerated
or stored at room temperature.

(Before Use)

Get a cotton tipped swab & wet the
tip with water for 5-10 seconds.

Distilled water is preferred.

TIP: For one agar dish,
we recommend
swabbing a surface
with a lot of bacteria
such as a sink drain as
a positive control.

Swab a test surface (e.g. dirty floor, phone, sink drain, etc.) to pick up microscopic
germs. IMPORTANT: Swab the surface for at least 5-10 seconds, & twist
the swab while sampling, so germs cover most of the cotton tip.

TIP: Remember to
Open an agar dish & wipe the swab label each agar plate
contents in a “zig zag” motion across with a marker so you
the plate for AT LEAST 5 SECONDS. | remember the surface
Close the lid. that is being tested
and the date.

Place the agar dish in a dark, warm location.
Microbes grow best in warm temps. 80-90°F

Use an incubator to warm your plates
to 80-90°F. If you don’t have access to
an incubator, a desk lamp can also be used.

Results will usually start to be
visible in 2—-4 days. 2-4
Watch microbes grow days
right before your eyes!

ACCESSORIES: Some of our kits include a plastic pipette & small plastic tube.
You can add a small amount of antimicrobial liquid (e.g. bleach, isopropyl alcohol)
to the plastic tube & use the pipette to add the liquid to an agar dish. See how
well the liquid stops microbe growth. See our ebook for more ideas or email us

with questions.

TIP: When your agar plates are incubating, store them upside down (lid on bottom) to prevent condensation
from dripping onto the surface and disturbing microbial growth.

TIP: Some microorganisms take longer to grow than others. Please be patient. In some cases, it may take 5-7
days to see results. In addition, the plates will usually work if incubated at room temperature, but it will take
longer for microorganisms to grow under these conditions.



Observations

Students should observe their agar plates daily without opening them to avoid contamination. As colonies
develop, they should record key characteristics such as the number of colonies, as well as their color, shape,
size, and texture. Encourage students to make detailed sketches and written descriptions to track changes over
time and better understand microbial growth patterns. We recommend not letting the plates overgrow with
microorganisms. Dispose of the plates after 4-5 days of microbial growth.

Observing Microbial Growth Over Time

Observe agar plates daily without opening. Record changes in number,

Day 2

Day 3

color, shape, size, and texture of colonies.

Number of Colonies 12+ 20+ 40+ Many (TNTC*)
Color White, cream, White, cream, White, cream, White, cream,
yellow yellow, orange yellow, orange yellow, orange
Shape Gircular Circular, irregular, Circular, irregular, Circular, irregular,
filamentous filamentous filamentous
Size Small Small to medium Small to large Small to large
Tedture STaath Smooth, slightly Smooth, raised, Smooth, raised,
raised fuzzy fuzzy, wrinkled
*TNTC = Too Numerous To Count
Identifying Colony Characteristics
Use the guide below to describe the colonies you observe on your agar plates.
COLOR SHAPE SIZE TEXTURE ELEVATION (Height) MARGIN (Edge)
8 \C’\/hite O Circular @ f:"lct:‘f;;m Q Smooth Flat /—\ Entire
ream
O Yellow {/V\} Irregular @ (SIT;llmm) £ -\ Rough A, Roised /-\/‘\ Undulate
‘ Orange %jm% Filamentous O Medium @ Shiny Q Convex /\/_\ Lobate
© rink (2-4 mm)
. Green {:} Lobate Q Large Q Dull Q Umbonate ff‘/\'\ Irregular
‘ Blue (> 4 mm) @ ot (raised center) .
%C% Rhizoid e \\\""‘"3’4’/ Filamentous
. Gray y O Very Large — Q Pulvinate
‘ Brown °:1:Z:° Punctiform (> 8 mm) w e Lt /-\ Curled

EXAMPLES: Different

Color: White, cream
Shape: Circular
Size: Small to large
Texture: Smooth
Elevation: Convex
Margin: Entire

colonies showing a variety of characteristics

Color: Yellow, orange
Shape: Irregular, lobate
Size: Medium to large
Texture: Rough
Elevation: Umbonate
Margin: Lobate

Color:
Shape: Filamentous
Size: Medium to large
Texture: Fuzzy
Elevation: Raised
Margin: Filamentous

White Color: Pink

Size: Small

Shape: Circular

Texture: Shiny
Elevation: Convex
Margin: Entire

Color: Green
Shape: Irregular
Size: Medium
Texture: Dull
Elevation: Raised
Margin: Undulate

Color: Cream
Shape: Lobate
Size: Large
Texture: Mucoid
Elevation: Pulvinate
Margin: Irregular




Experiment Options

Surface
Contamination
Study

Compare microbial growth from
different everyday surfaces
such as door handles, phones,
and sinks.

Use a separate swab for each
surface and apply each sample
to its own agar plate.

After incubation, compare the
number and types of colonies
that appear.

This experiment helps identify
which environments harbor more
microorganisms and highlights
how frequently touched surfaces

can differ in contamination levels.

has more microorganisms.

Compare the number and types of colonies to see which surface ’

STEP 1: PREPARE TREATED SQUARES

e Antibacterial — >

Effectiveness Test b > & ' ez

Evaluate how different “—\.P‘r E; |
substances affect microbial Paper Soap Alcohol
squares solution (70%)

growth by comparing a control
plate (no treatment) with plates
exposed to treated paper Corict
squares (e.g., soap or alcohol). (no treatment)

Apply the same bacterial
sample to each plate, then
place treated squares onto
the agar surface.

Apply the same
bacterial sample Place treated paper squares onto the agar surface.

to each plate.

After in ion, rv
sealineuliaio 'obse e STEP 3: INCUBATE & OBSERVE RESULTS
whether growth is reduced Gontid]

around the treated areas. (no treatment)

This demonstrates how
certain substances can inhibit
or reduce microbial growth.

>

=

Natural

substance

(optiona

STEP 2: INOCULATE PLATES & ADD TREATED SQUARES

Alcohol

)}

Alcohol

Soak paper squares
in each substance.
Remove and allow
excess liquid to drip
off.

TIP: To create the
paper squares, cut a
napkin or paper towel
into small squares
(about % to 1 inch
wide)

Natural
substance

(Reduced or no growth around the treated squares indicates the substance has antibacterial effects. ]




e Hand Hygiene
Investigation

Examine the effectiveness
of hand cleaning methods
by sampling unwashed
hands and then sampling
again after washing using
different techniques.

Apply each sample to
separate plates and compare
colony growth after
incubation.

Differences in colony
number and appearance
help demonstrate how
proper hygiene practices
reduce microbial presence
on the skin.

STEP 1: COLLECT SAMPLES

Unwashed Hand

Wash with Soap
& Water

After Soap & Water Alternative Method After Alternative
(e.g., Hand Sanitizer) Method
e T
f } é

Wash for 20 seconds.

Apply and dry.

Control Plate
(untouched)

Swab palm and fingers. Swab again.

Swab again.

STEP 2: INOCULATE PLATES

After Soap & Water After Hand Sanitizer
(or other method)

Unwashed Hand

@ Use the same
* swabbing

technique for
each sample.

<

Incubate all
plates under
the same
conditions.

= J

STEP 3: INCUBATE & COMPARE RESULTS

e ) After Soap & Water After Hand Sanitizer Control Plate
(or other method) (untouched) “ Compare the
z number and

types of colonies.

More growth
means more
microbes!

O Proper hand hygiene reduces the number of microorganisms on your hands.

TIP: Swab under your fingernails to pick up more microorganisms.

e Air Exposure
Study

Measure airborne
microorganisms by exposing
agar plates to the air for a
set period of time (1.5-2
hours), then closing and
incubating them.

Compare the number and
types of colonies that develop.

This experiment shows that
microorganisms are present
in the air and can vary
depending on location,
airflow, and environmental
conditions.

TIP (All Experiments): For best
factor affects microbial growth.

STEP 1: EXPOSE PLATES TO AIR

Outdoors

Indoor Environment Near a Window High Traffic Area

@ Expose for 1.5-2 hours

4

STEP 2: CLOSE & INCUBATE

lncubate Q @
2 2
STEP 3: COMPARE RESULTS

24-48 hours

® Expose for 1.5-2 hours

2

4

at room
temperature

| ' ————
'

4

High Traffic Area

Very many colonies,
multiple types

Moderate colonies

Fewer colonies Many colonies

Different environments have different amounts and types of airborne microorganisms.
Keep exposure time consistent (1.5-2 hours) for all plates to compare results accurately.

&

results, change only one variable at a time so you can clearly see how each




Expected Results

After incubation, colonies will typically appear as visible spots on the agar surface. Different microorganisms
produce colonies with distinct colors, shapes, and growth patterns, allowing for visual differentiation. Students
may observe variation between samples, multiple colony types on a single plate, and occasional mold growth
depending on environmental exposure and sampling technique.

Troubleshooting

If no growth is observed, the environment may be too cold or the sampling may have been insufficient.
Overgrowth can occur if too much bacteria was collected, making colonies difficult to distinguish.
Contamination may result from opening plates too long, while uneven growth is often due to inconsistent
sampling technique. Careful handling and consistent methods can help improve results.

Discussion Questions

Students can deepen their understanding by reflecting on their results. Consider why different colonies appear
distinct, which environments showed the most growth and why, and how tested variables influenced microbial
development. Additional discussion can focus on factors that affect microbial growth in real-world settings and
the importance of sterile technique in scientific work.

Extensions

This activity can be expanded by testing additional variables such as temperature, exposure time, or different
surface types. Students can quantify colony counts for basic data analysis, compare results across groups, or
research the differences between beneficial and harmful bacteria to connect observations with real-world
applications. For additional experiment ideas, check out our free science experiment ebook at
www.experimentebook.com.

Additional Notes for Instructors

Results will vary depending on environmental conditions and sampling technique, providing an opportunity to
discuss variability in scientific experiments. Instructors are encouraged to guide students in thinking critically
about variables, controls, and experimental design. This activity can be adapted for quick demonstrations or
expanded into a more comprehensive laboratory investigation.


http://www.experimentebook.com/

Questions: info@evvivasciences.com



mailto:info@evvivasciences.com
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— FOR EXPLORING THE MICROSCOPIC WORLD! —

We hope this guide inspires curiosity, supports meaningful
learning, and helps your students discover the fascinating
world of microorganisms.

8
9
S
‘a:

KEEP EXPLORING

Science is all around us—

STAY SAFE

Always follow safety guidelines

and handle all materials
responsibly.

THINK LIKE A SCIENTIST

Ask questions, test ideas,
and learn from your results.

SHARE & COLLABORATE

Science is better together—
share your discoveries and
learn from others.

observe, question, and discover. |

Q' CONTINUE THE JOURNEY Curiosify foday.

Extend learning with additional

experiments, research, and D(:SCO Very fomorl’ow.
real-world applications. L

QUESTIONS OR FEEDBACK?

We'd love to hear from you!

@ www.evvivasciences.com | [>X info@evvivasciences.com
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