SI Streaking for Isolation

Learning Objectives

The student will

e Use aseptic techniques in the safe inoculation of various forms of media.

e Follow oral and written instructions and manage time in the lab efficiently.

e Apply correct terminology regarding microbiological techniques, instruments, microbial
growth, biochemical testing, media types and forms and epidemiology when making
observations.

e Correctly perform various inoculation techniques including the quadrant streak and the T
streak techniques and describe each technique’s purpose.

Background/Theory

If a single bacterial cell is placed on the surface of a TSA agar plate and allowed to multiply for
24 to 48 hours, it would grow into a mass of cells visible to the human eye called a colony. Colonies
formed by the same microbial species growing on the same medium will all look alike. This is because
the cell shape, pigmentation, division plane, rate of cell division and other characteristics of the
organism result in the progeny cells stacking on one another in a pattern resulting in a characteristic
colony form.

If you swab a door handle, where bacteria are likely to be present, and then pass the swab
across the surface of a TSA plate, cells would be deposited onto the surface from the swab. Initially, the
swab may have a fairly high concentration of cells and the
area touched by it will have lots of different cell types
placed close together. After these grow up, the cells’
progeny will crowd together and overlap with other cells’
progeny forming areas called confluent growth. This is the
type of growth you observed on the surface of the TSA
slants in the Basic Aseptic Transfers exercise.

As the swab moves across the agar leaving cells on
the agar in a zig zag pattern as shown in Figure 4, regions
touched later in the process will have fewer and fewer
cells. Individual cells are far enough apart that each one
would grow into a discrete isolated colony. The result may
look something like Figure 1. Because the door handle
likely has a variety of microbes on it, there are numerous
colony forms. This technique is called a zig zag streak and
is one type of isolation streak method.

Now consider streaking a sample from a pure TSA broth culture prepared for you. If there is
visible turbidity, there will be a high density of cells. If you used the same zig zag streaking pattern, the
cells would never be reduced in concentration such that you could get isolated colonies. In order to
reduce the cell density on the surface of the plate, we can use a T-Streak or a quadrant streak
technique.

The T-streak and quadrant streak are forms of dilutions on a solid surface (Franklund, 2018). In
these two techniques the plate is divided into sections. Bacteria are deposited in the first section at full
strength from the source. Then the inoculating loop is sterilized. From this point on, no additional cells

Figure 1. Zig Zag Inoculation of Environmental
Sample
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are added to the agar surface. The sterile loop is used to spread out cells that have already been placed
on the plate. After spreading cells from the first area to the second, the loop is sterilized again. This
eliminates extra cells from the loop. The sterile loop is used to spread some cells from the second area
into the third area diluting them further. (In a quadrant streak, cells are spread into a forth area as
described.) After all the regions have been inoculated, the hope is that in the last section cells are far
enough apart so that they grow up into isolated colonies. See Figures 2 and 3.

This technique allows one to observe isolated colonies and characterize them and determine if
your observations are consistent with our expectations for the organism you are working with. If you
are working with a pure culture, you would expect that all the colonies would look the same, similar size,
color, shape etc. One or more different looking colonies indicates your culture was contaminated or you
created contamination by poor aseptic technique.

Figure 3. Quadrant Streak of a Pure Culture; 4 Figure 2. T-Streak of a Pure Culture; 3 areas are
distinct areas are streaked. streaked in a T pattern.
Zig Zag Streak

The steps of the zig zag streak are:

1. Aseptically obtain a sample using an inoculating loop or sterile cotton swab.

2. Turn the agar plate right-side-up.

3. Hold the plate lid so that it acts as a shield protecting the agar surface from microbes falling
from the air.

4. Starting the streak on the side of the plate farthest from
your dominant hand, pass the loop on the surface of the
agar in a zig zag pattern filling the surface of the plate. See
Figure 4.

5. Replace the lid, and immediately incinerate the loop or
dispose of the cotton swab.

6. Place the plate upside-down for incubation.

Some tips for a good zigzag streak: Use as much of the agar

surface as you can. Make broad strokes that span the width of

the plate.

Start
here

Figure 4. Zig Zag Inoculation Pattern



T-streak
The steps of the T-streak are as follows.
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1. Draw lines on the bottom of your plate as shown in figure 3.
The first line should be a little off center. Drawing these is not
absolutely necessary, but they help when you are first learning.

2. Aseptically obtain a loopful of the culture and set the tube back
in a rack.

Right handed /_\
students rotate
the plate in a Area
counter clockwise 2 seen.
direction and 1 4.
begin streaking your dominate hand.
here Area
3

5. Holding the plate lid so that it acts as a shield protecting the
agar surface from microbes falling from the air, pass the
loop on the surface of the agar in area 1 in the pattern
shown.

6. Replace the plate lid, INCINERATE THE LOOP, and allow it to
cool.

7. Rotate the plate 90°.

spreading them out.

10. Again, WITHOUT OBTAINING ADDITIONAL CULTURE,
spread some of the cells from area 2 into area 3 by
streaking in the pattern shown.

11. Replace the plate lid and incinerate the loop again before
setting it down. Turn the plate upside-down for incubation
and storage.

1%t line

2nd
line

3. Turn the plate right-side up and place it on a
piece of white scratch paper so that the lines can be

Rotate the plate so that area 1 is farthest from

8. WITHOUT OBTAINING ADDITIONAL CULTURE, spread the
cells already placed on the agar surface with the sterile
loop by streaking in the pattern shown. This step pulls
highly concentrated cells from area 1 into area 2

| — Replace the plate lid, INCINERATE THE LOOP, and allow it
Start —— to cool. Rotate the plate 90°.
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In this technique it is essential that you incinerate your loop after each area is inoculated.
This is what reduces the cell density because you are spreading cells already on the plate. You are
not adding additional cells by using a loop with cells on it. You eliminate additional cells by the
incineration step. After incubation, the goal is at least 3 well isolated colonies.

Keep in mind that you want to use as much of the agar surface as possible. Your streaks
should span the width of the plate. The loop passes through the previous area 2- 3 times and then
does not touch that area again. If you keep touching the previous high density streak, you will pull
too many cells into the next area and will not reduce the number enough to get isolated colonies. If
you do not cross over the previous area enough, you will not have enough cells in the next one.
Each of the streaks is at a 90° angle to the previous streak and parallel to the lines you drew. The
areas have similar areas. If you choose to cool your loop in the agar, always use a spot close to the
edge and away from any previous streak. The resulting growth pattern should be confluent in area
1, more diffuse in area 2 and least growth in area 3.

Experiment/Exercise

Materials per student pair

8 TSA plates (free of excess condensation)

One package cotton swabs

One tube of sterile water (optional, use if sampling a dry area)

Cultures

Pure cultures:

E. coli

Bacillus cereus

Serratia marcescens

Staphylococcus epidermidis

Micrococcus luteus

Mixed culture

Staphylococcus epidermidis and Micrococcus luteus

Procedurelab 1

1. Draw the Zig Zag streak pattern and the T-streak pattern in /‘ﬁc’t@ oo1, I’Aaz,@
R,

the circles on the observations page. Check your technique &
with the instructor before proceeding. é
2. Environmental Sample Zig Zag d

a. Label one plate with your name, section, date, and [ |
medium. Keep the writing on the edge of the plate so _
that it will not obscure the growth on the plate. f

b. On this plate, you will perform a zig zag inoculation from /
an environmental source. Do not sample from your body.

You may sample a door knob, the floor, the bottom of

your shoe, a fixture in the restroom or other location that may have some interesting
microbes. Your bench top will not be very interesting because it has been disinfected
several times on most days.

c. If you have chosen to sample a surface that is moist (sink or water fountain) you may
remove the swab from the wrapper and swab the area. If your choice is a dry surface, you
will need to moisten the swab with sterile water first. Place the cotton into the tube and
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press it up against the side of the tube to remove excess water before using it. The sterile
tube is not a culture and does not need to be heated when removing and replacing the cap.
Please share the sterile water with other students.

d. Follow the steps for making a Zig zag inoculation. Dispose of the swab in the bench top
disposal container.
e. Add the actual source of the inoculum to the label in place of the organism name. Do not
write “Environmental Sample.” This is not specific enough.
3. T-Streaks
a. You will now make a T-Streak of one of the pure
cultures. Make sure you check with other students at H_,,.a-[-,;‘{fﬁ_,rﬂg'l':&&‘\
your bench to ensure that you are not all choosing the y i
same pure culture. .ffp xl""-.".
b. Label the bottom of the plate with the 5 components. g A,é
Include the specific microbe that you are using. (Do not E %II
use “pure culture.”) o2 [
c. Follow the procedure for a T-Streak. /
d. Make a second T-Streak from a different pure culture, /
labeling the plate as instructed. d
e. Foryour third T-streak, you will use the mixed culture of

Staphylococcus epidermidis and Micrococcus luteus. Be
sure to flick it to mix and include both organisms on the label.

4. Take all of your plates to the location to be incubated. Be sure to place them upside-down.
They will be incubated 25-37°C for 24-48 hours. If you used water, dispose of the tube on the
disposal cart in the appropriate location.

Procedure lab 2

Observe your 4 plates. Fill in the observations table. For the source, write in the source for the
environmental sample and the full scientific name of each of the organisms. Write in both
microbes for the mixed culture plate.

Choose your best T-streak plate and evaluate your technique using the criteria listed. Get input
from your partner and instructor(s). Check the items that characterize your plate.

Do not dispose of your plates. They will be used for the Colony Morphology and Mixed Culture
Isolation exercises.

1.
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Lab Report: Streaking for Isolation

Name
Lab Section

Data and Observations
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Instructor
Zig Zag T-Streak initials
Sample source Area (1., 2 or 3) N.umber of . Is 'Fhere
where isolated different looking evidence of

colonies are found colonies

contamination?

Your T-streak Evaluation
[ isolated colonies at least three
streak pattern: correct order, correct direction
amount crossovers (not too little, not too much)
entire surface used
no gouging of the agar
no inappropriate crossovers
90° angle of streaks
adequate room for final area
growth pattern: a lot to a little
label : all components, legible, on bottom of plate

U
(
U
(
(
U
(
U
l
[J incubated upside-down
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Post Lab Questions
1. What streaking technique is used here?

2. Agross lab sink is sampled with a cotton swab and plated
onto this TSA plate. What streaking technique is used here?

Was the technique a good choice? Why or why not?

3. A pure culture is streaked onto this TSA plate. What
technique is used here?

Was the technique a good choice?

What did the person likely do wrong when performing the

technique? (There are at least 2 things.)

4. What technique is used on this plate?

Was the technique a good choice?

What did the person likely do wrong when performing the
technique?
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