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IB Biology  Microbes, Bacteria, Food Spoilage and Food Preservation
Scientific Terms and Phrases to Know:
Bacteria: A bacterium is a single-celled prokaryote.  (See notes below for more details)
Bacilli: Bacilli are rod-shaped bacteria which often form chains of cells.
Binary Fission: Binary fission is the process by which a single bacteria cell divides into two new cells.  The DNA and cell contents are copied so that the new cells are exact copies of the original.
Cocci: Cocci are sphere-shaped bacteria.
Danger Zone: The danger zone is a temperature range from 40 degrees Fahrenheit to 140 degrees Fahrenheit.  Bacteria can reproduce easily and quickly in this temperature range
Eukaryote: A eukaryote is a cell which has a nucleus.
Pathogen: A pathogen is a microbe that causes disease.  Any type of microbe may be a pathogen.
Prokaryote: A prokaryote is a simple cell which does not have a nucleus.  Bacteria are prokaryotes.
Spirilla: Spirilla are spiral-shaped bacteria.
Sterile: Sterile means that a surface or area does not have microbes on it.
Vaccine/Vaccination: A vaccine contains weakened or killed microbes that are given to help the immune system protect the body from that pathogen.
Virus: A virus is a non-living microbe.  They are the smallest of microbes and can only reproduce by invading other living cells.  Viruses harm cells when they invade them.
Food Preservation Terms:

Pasteurization: The heating of milk and other liquids to kill disease-causing bacteria.
Salting:  The addition of salt or a brine (salt water) solution to foods to decrease the activity of mold and bacteria.
Drying: Removing moisture from food by sun, air, heat to inhibit (slow down or prevent) the growth of bacteria and mold.

Smoking: The addition of smoke and heat to preserve food by the action of the chemicals from the smoked wood and the partial drying of the food.
Refrigeration/Freezing: The lowering of the temperature of food to inhibit (slow down or prevent) the growth of bacteria and mold.
Canning: The packing of food in a container, sealing the container and heating it to sterilize the food.
Irradiation: Passing energy through food to destroy insects, fungi, or bacteria that cause disease or cause food to spoil.
Fermentation: Preserving food by using special bacteria, molds or yeasts to prevent spoilage by changing food that spoils easily to a different food.
People to Know About (and their accomplishments):

Joseph Lister: 
In 1865, Lister read about the work done by Louis Pasteur on how wine was soured. Lister believed that it was microbes that caused diseases to be spread in hospitals. People who had been operated on had many infections because germs could get into the body during surgery.  Lister decided to clean the surgery tools, wounds and bandages with carbolic acid. His success rate for survival was very high.  Lister’s discovery in 1865 greatly reduced the number of deaths due to operating-room infections.
Louis Pasteur: 
Louis Pasteur proved that microorganisms cause food spoilage and disease.  He discovered that heating milk could kill the bacteria that spoil milk (which we call pasteurization).  He also developed vaccinations to help our bodies fight certain diseases.
Concepts to Understand and Recall
What are the differences between a virus and a bacterium?

A bacterium is the smallest living cell.  It divides by binary fission.  It is alive because it is made of cells.  A virus is the smallest microbe, but it is not alive because it is not made of cells.  Viruses can only reproduce after they get inside a living cell.
Which conditions cause bacteria to reproduce?

Bacteria reproduce in warm, moist conditions.  They require nutrients, water and proper temperature (40(F to 140(F)
Which conditions prevent bacteria growth?

Bacteria do not reproduce in cold or dry conditions.  Salt and acids can kill bacteria or prevent bacteria reproduction.  Heat above 140(F will kill most bacteria.
What percent of bacteria are harmful to humans?

Most bacteria are harmless to humans.  Less than 1% of all bacteria are harmful to humans.
In what ways do bacteria help us?
Bacteria play important roles in our bodies and in the world. Bacteria:
· help our digestive systems break down food

· help keep harmful bacteria from invading our bodies

· help make and preserve food by turning one food into another (milk can become yogurt, cabbage can become sauerkraut)
· decompose dead organisms in the environment and be part of food chains
· help plants take in certain chemicals through the roots
· produce a great amount of oxygen that goes into the atmosphere (air)
How do bacteria reproduce?  How fast can bacteria reproduce?

Bacteria can reproduce in 20 minutes under perfect conditions.  They reproduce by binary fission in which the DNA and all cell parts are copied and the cell splits into two new identical cells.
What must a method of food preservation do in order to preserve food?

Foods can be preserved by changing the conditions to prevent food spoilage.  The bacteria must be killed or conditions changed to slow down their reproduction.
What are the oldest methods of preserving foods?

People have been preserving food for thousands of years.  The oldest methods of preserving food are drying, smoking, salting and fermenting (pickling) food.
What are recent/modern methods of preserving foods?

In the past 100 years we have been able to preserve food by canning, pasteurizing, cooking, refrigeration, freezing and irradiating food.  We can also add chemical preservatives such as BHT.
Bacteria Review Notes

· Bacteria are single-celled organisms.
· Bacteria are the smallest living organisms.

· Bacteria have few parts in the cell.
· Bacteria are PROKARYOTES.

· PROKARYOTES do NOT have a nucleus.

· Bacteria DNA is in a long loop.

· Bacteria were the first organisms to evolve.

· Bacteria have been around for more than 3 BILLION years.

· Bacteria are found everywhere on Earth.

· Bacteria live in and on every living thing on Earth.

· Bacteria are most active in warm, moist environments.

· Bacteria are not active or die in cold, dry, salty or acid environments.

· The “danger zone” is between 40(F and 140(F

· Two types of bacteria are EUBACTERIA and ARCHAEBACTERIA.

· Eubacteria are common bacteria.

· Archaebacteria live in extreme environments (and are called extremophiles)

· Most bacteria are HETEROTROPHS that get energy by taking in nutrients.

· Some bacteria are AUTOTROPHS that take in sunlight to make their own nutrients and energy.

· Bacteria divide by a process called BINARY FISSION.
· A group of bacteria is called a COLONY

· Some bacteria have FLAGELLA which they use to move.
· Most bacteria are harmless or helpful to humans.

· Only 1% of bacteria are PATHOGENS (harmful).

· Bacteria can be killed by heat, salt, acid or dehydration (drying).

· Some bacteria can spoil food while other bacteria can make new foods.

Extra Practice Quiz: Circle the correct answer(s).
1. Which type of bacteria requires oxygen? 

a) bad bacteria 
b) aerobic 

c) anaerobic 
d) antibiotic 

2. To which group do bacteria belong? 

a) eukaryotes 

b) prokaryotes 
c) protists 
d) algae 

3. Which type of bacteria produces oxygen? 

a) red bacteria 

b) green bacteria  
c) virus 
d) cyanobacteria 

4. What is the whip-like appendage (tail) called on some bacteria? 

a) flagellum 

b) chlorophyll 

c) ribosome 
d) filament 

5. How do most bacteria reproduce? 

a) DNA transfer 
b) binary fission 
c) conjugation d) translocation 

6. Where in the human body will you find E. coli? 

a) mouth 

b) heart 

c) intestines 
d) blood 

7. Which of the following is not alive but requires living things to reproduce? 

a) fungi 

b) eubacteria 

c) protists 
d) virus 

8. Which of these products does not involve a bacterial process? 

a) yogurt 

b) sauerkraut 

c) tomatoes 
d) sourdough bread 

9. What are rod-shaped bacteria called? 

a) cocci 

b) spirilla 

c) eubacteria 
d) bacilli 

10. How do heterotrophic bacteria get their energy? 

a) from stores 

b) from sunlight 
c) they make their own energy d) feed on organisms 

11. How far back, approximately, have scientists dated cyanobacteria fossils? 

a) 3 million years 
b) 3 billion years 
c) 1.5 billion years 
d) 650 million years 

12. What are microbes called that can survive in extreme environments? 
a) halophiles 

b) autotrophs 

c) pseudomonae 
d) extremophiles 


Ans:


1.b, 


2. b, 


3. d, 


4. a, 


5. d,


6. c, 


7. d, 


8. c, 


9. d, 10. d, 11. b, 12. d.











