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Introduction

It is known that microorganisms can survive, and in fact, thrive in a number of
extreme environments. These extreme environments include a wide range of
temperatures, acids and bases, the presence of lack of oxygen as well as the amount of
water available to the organism, which is affected by the concentration of salts and/or
sugars.

Microorganisms that depend on temperature fall into one of three classifications. The
first are the mesophiles that grow at temperatures from 13°C to 45°C. The next group is
the thermophiles that grow in temperatures greater than 45°C. The last group of
microorganisms is the psychrophiles, which grow from —30C to 20°C. There are also
other groups in between these.

Microorganisms have also adapted to the pH of their environment. Those that grow
best at 1.0 — 2.0 are called acidophiles, while those that grow best at a pH greater than
10.0 are alkalophiles.

Another factor affecting growth is oxygen. If an organism requires oxygen, it is
called an aerobe. If an organism does not require oxygen, it is considered an anaerobe.
Some organisms can grow in the presence and absence of oxygen. These are facultative
organisms.

The amount of water present for the microbe to use is the final factor. When salts and
sugar are dissolved in water they have an affinity for the water, which makes the water
unavailable for the microbes. However, some microbes can still thrive in such an
environment by utilizing the salts or sugars. Microbes utilizing salts are the halophiles,
while those utilizing sugars are the osmophiles. Some microorganism prefer dry and are
called xerophiles.

With all of these factors known, it is time to explore some common bacteria and look
at each of these factors. Upon completion, we will be able to classify each bacterium if
needed.

Hypothesis

After being given a number of specimens each should exhibit unique growth
characteristics.
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Temperature Effect
1. Inoculate three plates for each specimen (£.coll, P.fluoresens and

B.stearothermophilus).
5 Incubate each specimen at 24°C, 37°C and 56°C for 48 hours.

3. Examine and record results.

pH Effect
1. Inoculate a four tubes with each specimen in pH’s 0f 3.0,5.0 7.0 and 9.0.

2 Incubate the samples at 24°C for 48 hours.
3 Examine and record results.

Oxygen Effect
" Inoculate three thioglycollate broth tubes with one of the three specimens in each

(E.coli, P.fluoresens and C.sporogenes).
. Incubate samples at 24°C for 48 hours.
. Examine and record results.
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Salt Effect
1. Inoculate three plates for each specimen (£. coli, S.epidermidis, S.cereveasia and

B.subtilis), one at 5% salt solution, one at 10% and the other at 15%.
2. Incubate samples at 24°C for 48 hours.
3. Examine and record results.
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Results
Temperature Effect
Specimen 24°C 3TC 56°C
E.coli Growth Growth No growth
P.fluoresens Growth No growth No growth
B.stearothermophilus No growth No growth Growth
E.coli E.coli B.stearothermophilus
P.fluoresens
pH Effect — 24°C
Specimen 3.0 5.0 7.0 9.0
E.coli No growth Growth Most growth Growth
S.cereveasia No growth No growth __No growth Growth
A.faccalis No growth Growth Most growth No growth
Oxygen Effect — TH10 - 24°C
Specimen
E.coli Growth throughout (facultative)

P.fluoresens

Growth at the top

C.sporogenes

Growth at the top (should be near the bottom, but are lab
adaptive)

R
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Specimen 5% 10% 15%
. E.coli Growth No growth | No growth
. S.epidermidis Growth Growth i Growth
_ S.cereveasia No growth No growth No growth
B.subtilis Growth No growth 2 No growth
| E.coli S.epidermidis | E.coli S.epidermidis i E.coli S.epidermidis
: |
' S.cereveasia B.subtilis | S.cereveasia B.subtilis | S.cereveasia B.subtilis
Conclusions
Classification of Bacterium Based On Results
Speeimen ' Temperature | pH | Oxygen Salt
E.coli Mesophile * . Facultative Halophile
P.fluoresens Mesophile - Aerobe -
' B.stearothermophilus | Thermophile - - ; - ‘
S.cereveasia - : - ' Didn’t grow
A.faccalis - - | - |
C.sporogenes - - *% -
| S.epidermidis - - - Halophile
[ B.subtilis - - - Halophile

" * These bacteria are neither acidophiles nor alkalophiles.l They are closest to

pH.

a neutral

| ** C.sporogenes is typically an anaerobe, which would have grown at the bottom of the
' tube. However, it is lab adaptive and grows as an aerobe.
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Reflections

1.

What is your opinion about the ruling of Yellowstone National Park officials
who say that profits from biotechnology firms that obtain materials from
thermal springs should be shared with taxpayers?

No, I don’t think the profits should be shared with the taxpayers, as long as the
scientists leave the park in the same state in which they found it. The only thing
the scientist [ think the scientist could pay for would be perhaps a donation to
maintain the park.

E.coli is tested in all four experiments. Write a profile of this organism

describing its growth characteristies under al four of these conditions.

FE.coli Profile

Temperature | Since E.coli grew at 24°C and 37°C but not at 56°C it is a
| mesophile which grow between 13°C and 45°C

pH E.coli grew at a pH of 5. 0 and 7.0, but not at 3.0 or 9.0.
- Therefore it is neither an acidophile (pH 1.0 - 2.0) or an
. alkalophile (pH greater than 10.0)

Oxygen  Since E.coli is facultative it was able to grow both in the presence
. and absence of oxygen. :

Salt . E.coli was able to grow in the 5% salt solution, therefore it is a
. mild halophile

What do you think will happen to the thioglycollate broth if the tube is left
standing at room temperature, uninoculated, for several days? What if the
tube was refrigerated?

The broth will eventually turn pink as oxygen is absorbed and not utilized by
aerobes. Even if the tube was refrigerated, it still needs to be used within 24
hours of preparation so that oxygen exposure is kept to a minimum.

List an environmental variable involved in food preservation and give an
example of the food.

One example of an environmental variable in the food industry is temperature.
E.coli 015TH7 for example ts a mesophile and will only remain viable between
13°C and 45°C, but cooking the meat at temperatures greater than this for a period
of time, the bacteria should be eliminated.





