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Controlling Microbial Growth In Vitro
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Terms Introduced in This Chapter





After reading Chapter 8, you should be familiar with the following terms. These terms are defined in Chapter 8 and in the Glossary.

Acidophile

Algicidal agent

Alkaliphile

Antisepsis

Antiseptic

Antiseptic technique

Artificial media

Asepsis

Autoclave

Bactericidal agent

Bacteriostatic agent

Barophile

Biocidal agent

Chemically defined media

Complex media

Contamination

Crenated

Crenation

Death phase

Desiccation

Differential media

Disinfectant

Disinfection

Enriched media

Fungicidal agent

Germicidal agent

Haloduric organisms

Halophiles

Hemolysis

Hypertonic solution

Hypotonic solution

Incubation

Incubator

Inoculation

Isotonic solution

Lag phase

Logarithmic growth phase

Lyophilization

Mesophile

Microbicidal agent

Microbistatic agent

Osmosis

Osmotic pressure

Plasmolysis

Plasmoptysis

Population growth curve

Pseudomonicidal

Psychroduric organisms

Psychrophile

Psychrotroph

Sanitization

Selective medium

Sepsis

Sporicidal agent

Stationary phase

Sterile techniques

Sterilization

Thermal death point (TDP)

Thermal death time (TDT)

Thermophile

Tuberculocidal agent

Viable plate count

Viricidal agent
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 Insight












Microbes in Our Food
Are there bacteria in the milk you drink?  Pasteurization is designed to kill pathogens. The process does not kill all bacteria. According to accepted standards, raw milk may not have more than 75,000 bacteria per milliliter before pasteurization and must have less than 15,000 per milliliter after pasteurization. Let's say that the milk you are drinking contains 10,000 bacteria per milliliter. One fluid ounce equals approximately 29.6 mL. Therefore, an 8-ounce glass of that milk contains 2,368,000 bacteria. You will be chug-a-lugging over two million bacteria, assumed to be nonpathogens.

Are there bacteria in the food you eat?  Bacteria and fungi occur in most foods, but vary in quantity from one type of food to another. Assuming the food has been stored correctly (refrigeration, for example), there are usually fewer than 100,000 per gram or milliliter, depending on the type of food. The number may be much higher if the food has not been stored properly. Also, the way the food is prepared will influence the number of live organisms that are present. For example, a thoroughly cooked (well done) hamburger may not contain any live bacteria. A rare or medium-rare hamburger, on the other hand, will contain many live bacteria. If some of those bacteria are pathogens (such as E. coli 0157:H7), you could develop severe gastrointestinal disease.

Are there bacteria in your drinking water?  There are many types of bacteria in the water you drink, but hopefully not too many pathogens. Ideally, drinking water should not contain any coliforms (Gram-negative bacilli, like E. coli, that live in the gastrointestinal tract and are present in feces). The presence of coliforms in drinking water represents contamination of the water with human or animal feces. The extent of fecal contamination of water can be determined by performing a coliform count. A “satisfactory” coliform count is one colony (a colony is derived from one organism) or less per 100 mL of water. If the coliform count is satisfactory, the water is considered potable (drinkable). It usually takes many coliforms per milliliter to cause disease in humans.
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 Increase Your Knowledge







1.
A Closer Look at Hydrothermal Vents. Organisms that prefer to live at high temperatures are called thermophiles, and those that prefer extremely high temperatures are called hyperthermophiles (or extreme thermophiles). The hottest places on earth where living organisms have been found are the hydrothermal vents at the bottom of the ocean.

Hydrothermal vents are plumes of hot water that spew from cracks along the ocean floor, thousands of feet below the ocean surface. As the hot, mineral-rich water comes into contact with the cold ocean bottom water, the minerals precipitate, forming deposits on the surrounding rocks. Some of these deposits form tall (up to 18 stories tall) chimney-shaped structures, from which rise dark streams of hot black particles. The streams of particles are referred to as “smoke,” and the chimney-shaped structures are referred to as “black smokers.”

Black smokers emit particles that are rich in sulfides, lead, cobalt, zinc, copper, and silver. There are also “white smokers,” which emit streams of gypsum and zinc, rather than sulfides, and they emit smaller amounts of iron and copper.

Living in and around the black smokers are chemoautotrophic archaeans, which obtain their energy from inorganic chemicals, and then use that energy to synthesize the organic compounds that they require for growth and reproduction. They use carbon dioxide as their source of carbon. Some of the chemoautotrophic bacteria (called sulfur-oxidizing bacteria) are able to oxidize (remove electrons from) sulfur-containing compounds, such as hydrogen sulfide. Eucaryotic organisms living around the black smokers make use of the organic compounds produced by the bacteria, and often live in a symbiotic relationship with the bacteria (i.e., the bacteria actually live within the eucaryotic organisms, producing organic compounds that the eucaryotes utilize).

(Students having an interest in science fiction might enjoy reading Gravity, by Tess Gerritsen [Pocket Books, Simon & Schuster, Inc., New York, 1999]. When deep-sea archaeans are brought aboard an international space station, things go horribly wrong.)

2.
A Closer Look at Barometric Pressure. The barometric pressure at sea level is equal to one atmosphere (approximately 14.7 psi). Barometric pressure decreases with increases in altitude (e.g., the barometric pressure at the top of a mountain is less than one atmosphere). In the ocean, pressure (referred to as water pressure) increases with depth, as a result of the increasing mass of the overlying water. Pressure in the ocean increases one atmosphere for each additional 10 m (approximately 32.8 feet) of water depth. In the deepest parts of the ocean (approximately 11,000 m or 36,000 feet), the pressure is 1,100 atmospheres (more than 8 tons psi). A hyperbaric chamber contains a pressure that is greater than one atmosphere. Hyperbaric chambers are used to treat decompression sickness in divers and to provide hyperbaric oxygenation for patients with gas gangrene.

3.
A Closer Look at Contact Time. It would seem that some people think that disinfectants are magic. Squirt it on, wipe it off, and poof, the microbes are dead! But, it doesn’t work that way. It takes time for disinfectants to kill organisms (i.e., a disinfectant must remain in contact with the microbes long enough to kill them). This is true for all types of disinfectants, including those used in hospitals, antibacterial kitchen sprays, and antibacterial soaps. The amount of contact time necessary varies from one type of disinfectant to another. Read the instructions on the label. For example, the label on Lysol Antibacterial Kitchen Spray states that the spray must remain in contact with surfaces for 10 minutes before it is wiped off. Likewise, to be effective as a disinfectant, after lathering, antibacterial soaps must remain in contact with skin for at least 15 seconds before rinsing them off.

4.
For recommendations regarding the selection of hygienic procedures for use in the home, visit the web site of the International Scientific Forum on Home Hygiene (www.ifh-homehygiene.org).
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Critical Thinking









1.
Assume that you must culture a particular bacterium in the laboratory for research purposes. To get the organism to grow in the laboratory, what are some of the factors you must take into consideration?

2.
Draw a population growth curve, label the four phases, and be prepared to explain what is happening to the bacteria in each phase.

3.
You obtained 300 colonies after plating 0.1 mL of a 1:10,000 dilution of a bacterial cell suspension. What was the bacterial concentration in the original, undiluted suspension? 

The answer is 30 million bacteria/mL (or 3 ( 107 bacteria/mL), but how did you obtain that answer?
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Answers to the Chapter 8 Self-Assessment Exercises in the Text

1.
B

2.
B

3.
B

4.
D

5.
C

6.
C

7.
A

8.
D

9.
B

10.
A
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Additional Chapter 8 Self-Assessment Exercises


(Note: Don’t peek at the answers before you attempt to solve these self-assessment exercises.)

Matching Questions

A.
capnophiles

B.
fastidious organisms

C.
halophiles

D.
microaerophiles

E.
psychrotrophs


_____
1.
Organisms that prefer salty environments are called _______________.

_____
2.
Organisms that have especially demanding nutritional requirements are called _______________.

_____
3.
Organisms that prefer environments having decreased concentrations of oxygen are called _______________.

_____
4.
Organisms that prefer refrigerator temperature are called _______________.

_____
5.
Organisms that grow best in environments containing increased concentrations of carbon dioxide are called _______________.

A.
Blood agar

B.
Chocolate agar

C.
MacConkey agar

D.
Phenylethyl alcohol agar

E.
Thayer-Martin agar


_____
6.
Although Neisseria gonorrhoeae and Haemophilus influenzae will not grow on blood agar, they will grow on _______________.

_____
7.
_______________ is a highly enriched and highly selective medium, used to isolate Neisseria gonorrhoeae from clinical specimens.

_____
8.
_______________ is an example of a medium that is both enriched and differential.

_____
9.
_______________ is selective for Gram-positive bacteria.

_____
10.
_______________ is an example of a medium that is selective and differential.

True/False Questions

_____
1.
A bacterial cell would swell and burst if placed in an extremely hypertonic solution.

_____
2.
Pasteurization is a method of sterilizing liquids.

_____
3.
Archaeans that live in or near hydrothermal vents at the bottom of the ocean are halophilic, barophilic, and thermophilic.

_____
4.
Lyophilization is an excellent method of killing microorganisms.

_____
5.
Antiseptic technique is a type of aseptic technique.

_____
6.
In an autoclave, microorganisms are killed by ethylene oxide.

_____
7.
The goal of disinfection is to kill all microorganisms.

_____
8.
It is not possible to culture protozoa in the laboratory.

_____
9.
Rapid freezing, using liquid nitrogen, is an excellent method of killing microorganisms.

_____
10.
Microorganisms can be killed by direct exposure to ultraviolet light.
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Answers to the Additional Chapter 8 Self-Assessment Exercises
Matching Questions
1.
C

2.
B

3.
D

4.
E

5.
A

6.
B

7.
E

8.
A

9.
D

10.
C

True/False Questions

1.
False (a bacterial cell would shrink if placed in an extremely hypertonic solution)

2.
False (pasteurization is a disinfection technique; a technique designed to kill pathogens)

3.
True

4.
False (lyophilization is one of the major ways of preserving microorganisms)

5.
True

6.
False (in an autoclave, microorganisms are killed by steam under pressure)

7.
False (the goal of disinfection is to kill pathogens)

8.
False (it is possible to culture protozoa in the laboratory)

9.
False (rapid freezing is one of the major ways of preserving microorganisms)

10.
True

