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This programmed instruction course is designed for you, the food ser-
vice employee. After reading this manual, you should understand ways
to prevent transmitting foodborne illness to the customers you serve.

No food handler wants to give customers intestinal illness or disease.
These illnesses can cause diarrhea, nausea, and vomiting. Unsanitary
food handling also can cause typhoid fever, hepatitis, and many other
diseases.

Through lack of training and carelessness, there are an estimated
125,000 cases of foodborne illness a year. You, the food service worker,
play a critical role. Owners, managers, and supervisors may have the
best intentions and make good rules. You must carry out these policies
every minute on the job to provide the same assurance of safe food that
you like to receive when you eat out.

If you are a well-trained worker, you probably will know most of what
is covered in this booklet. If so, recognize these critical points and
teach new workers who may not understand the facts. Also, don't be
afraid to speak out if a fellow worker is handling food in a hazardous
way. Your customer's health depends on you, and, in a way, so does
your income. A foodborne illness outbreak can seriously hurt the prof-
its. A clean food service will attract more customers, just as a dirty one
will drive them away.
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FOOD MICROBIOLOGY

Let's talk about bacteria. Bacteria are extremely small organisms
which cannot be seen without a microscope. This is why they are
referred to as microorganisms. Many can be useful to humans, but
some are harmful and cause disease. The harmful bacteria are
called "pathogenic." Most people call pathogenic organisms
"germs."

Question: Bacteria are all extremely  

a. dangerous
b. small
c. furry

(correct answer on next page) 51
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Although pathogenic bacteria (germs) can grow in many places,
foods with protein provide the best environment. Typical protein
foods are foods made with milk, eggs, meats, poultry, fish, or
soy protein.

Question: Which foods are good protein foods?

a. Potato salad
b. Apples
c. Prime rib
d. Gravy
e. Hollandaise sauce.

(correct answer on next page)

Answer to last question: b. small



"Germs" may be pathogenic bacteria or virus. Although virus do
not grow on food, they can pass from sick food workers to food,
that food can cause illness when eaten by another person.

MUST SE SOMETHING.
I ATE

Question: People can become ill from pathogenic  
or

(correct answer on next page)

Answer to last question: a. Potato salad, c. Prime rib, d. Gravy,
e. Hollandaise sauce



Where do pathogenic bacteria and virus come from? They are on
raw foods and people. Your body's bacterial areas may have
pathogenic bacteria or virus in them. That is why it is important
to have good personal hygiene and not work when ill.

Question: Pathogenic bacteria come from   and
 foods.

54 (correct answer on next page)

Answer to last question: bacteria or virus (germs)



Like people, pathogenic bacteria and virus have their own special
names. Although there are many kinds of bacteria and virus in the
world, there are three (3) bacteria and one virus causing most
foodborne illness in the United States today.

The most common food borne illness bacteria are called
salmonella, staphylococcus, and Clostridium perfringens. The
virus is called Hepatitis A. Staphylococcus causes "staph
poisoning."

Clostridium
sal „ail Perfringens Staphylococcus

Hepatitis A

Answer to last question: people, raw
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Virus (Hepatitis A) unfortunately can be transmitted by many
things, such as lettuce or money, to make people ill.

Pathogenic bacteria, however, must grow to large numbers before
they can cause illness. What do they need to grow? Good food,
moisture, and the right temperatures. The same things we like.

Question: Bacteria will grow when they have 
and the right  

56 (correct answer on next page) 



When bacteria have good food (protein foods), moisture, and the
right temperature (around body temperature, 100°F, is the best),
they can grow in 4 hours and cause illness.

NOTE: Body temperature is best for bacterial growth, but they
can also grow anywhere from 45°F to 122°F.

Question: Foods can become dangerous to eat in hours.

(correct answer on next page)

Answer to last question: food, moisture, temperature

57



Since you want to serve safe foods, you must stop the growth of
pathogenic bacteria. People like most protein foods, such as those
made from meats, eggs, fish, milk, and poultry. We can't take
moisture or protein foods away from bacteria, but we can take
away the right growing temperature. Keep foods 150°F or over
while you are waiting to serve it or 40°F or under and the
bacteria won't grow.

Question: Keep foods  F or over and  
58 or under.

(correct answer on next a e

Answer to last question: 4



Pathogenic bacteria do not grow below 40°F or above 150°F.
They will be killed slowly at 140°F, quickly at 165°F. Serving
hot foods hot (over 150°F) and cold foods cold (under 40°F)
makes foods safer. Customers prefer their foods at these
temperatures anyway. No one likes cool beef stew!

Question: Serve hot foods at over  F and cold foods
under F.
(correct answer on next page)

Answer to last question: 1500, 40°



Temperatures of 150°F will kill salmonella and staphylococcus
but Clostridium perfringens will not be completely destroyed.
It can change from a vegetative form (which all growing
bacteria such as staphyloccus and salmonella are in) to a protec-
tive spore form.

Heat

Question: Clostridium perfringens is a bacteria that has two
forms:  and 

60 - (correct answer on next page)

Answer to last question: 1500, 40°
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Spore State

In the vegetative state, Clostridium perfringens can grow and
multiply . .. and eventually make people ill. It still needs the
right food, temperature, and moisture.

In the spore state, spores cannot grow and they are very difficult
to kill. But they can turn back into their vegetative state easily
and within 4 hours grow to dangerous numbers.

Vegetative State
61

Answer to last question: vegetative and spore
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All meat will have some Clostridium perfringens spores. Take
prime rib in the pan for example. Spores survive even after meat
is cooked (by food service methods). When you serve rib, you
must do it fast so the spores won't have a chance to change into
vegetative cells, multiply, and make people ill. You also have to
keep the juice HOT, over 1 50° F.

Question: With prime rib, it is necessary to serve it quickly and
be sure it's hot so that Clostridium  don't
turn into growing cells.

(correct answer on next page)



The Hepatitis A virus is different from all pathogenic bacteria.
It doesn't grow on food so it doesn't need protein foods or the
right temperature. Unfortunately, if eaten it will grow in your
customer's liver. It is transferred to foods such as salads and raw
vegetables from infected food handlers. Only a few virus are
needed to infect a customer.

Question: Hepatitis is not a bacteria but a 
It does not grow on food but is  
by it.

(correct answer on next page)

Answer to last question: spores, vegetative

63
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Since lettuce, salad vegetables, and most fruits are not cooked, it
is necessary to wash them thoroughly to get the Hepatitis virus
off. The sink where the washing is done should be kept spotless
and well sanitized. Other foods then will not be contaminated
by the dirty sink.

Question: The practical way in food services to remove germs
from fresh vegetables and fruits is by 

(correct answer on next page),

Answer to last question: virus, transmitted



When we talk of raw and cooked foods, we find that cooked
foods are more likely to be unsafe than raw.

Why is this? Raw food always has millions of harmless bacteria
which compete for available food with pathogenic bacteria. Thus,

l5 
cod, harmless harmful bacteria cannot grow. Most of these harmless bacteria areUhcilaeo ee
coPrrhogens destroyed when food is cooked. The cooked foods then becomer 01 vulnerable to pathogenic contamination. This contamination can

come from raw foods or from the food preparation people. Given
4 hours of warm temperatures, the food will be loaded with
vegetative bacteria, and can cause someone to become very sick.

P,2clehic 
bacteria'Pee to grow

cooked foods

Question:   is the most vulnerable to bacterial
contamination.
(correct answer on next page)

Answer to last question: washing them



Because raw foods can contaminate cooked foods and make them
unsafe, every effort should be made to keep cooked foods from
touching raw foods or unsanitized equipment surfaces. In the
next few pages, we will point out ways to keep this from
happening.

Cleaned foods, such as from the salad area or from freshly
opened cans, should be treated the same as foods cooked in
the kitchen.

Question: "  or foods should be kept
separate from foods and areas.

66 (correct answer on next page) 

Answer to last question: Cooked food

Cooked
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Fo'



Since our purpose is to keep cleaned and cooked foods uncon-
taminated, all surfaces which come into contact with food should
be sanitized. This you already know.

Remember that your hands, hair, and body are important sources
of bacteria.

Question: Food contact surfaces should be kept  
(correct answer on next page) 

Answer to last question: Cleaned or cooked
raw, unsanitized

67



Incoming unwashed foods may contaminate cleaned and cooked
foods during receiving and storage. It is a good idea to put
cooked items above raw items. This way juice or other material
cannot fall into cleaned and cooked food products.

Question: Keep cooked products raw and unwashed
foods.

68 (correct answer on next page)

Answer to last question: sanitized
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It is wise (and is also the law) to keep food covered. Not with
cloth towels or other fabric material, however. Use tightly
covered containers, aluminum foil, plastic wrap, or other food
grade covering.

Question: Keep foods 

(correct answer on next page) 69

Answer to last question: above



Be careful not to contaminate food during preparation.

If you check a food's temperature, be sure the thermometer is
first cleaned, then sanitized by dipping it in a clean sanitizing
solution.

If you want to taste the food, a new sanitized utensil should be
used every time. Remember that your mouth is a bacterial area
of your body and contains a tremendous number of bacteria.

Question: Put only  thermometers and utensils
into foods which are being cooked.

70 (correct answer on next page)

Answer to last question: covered WAS THAT 
P

SANITIZED SPOOP

YOU UGED?
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Contamination, however, can never be completely prevented in a
food service. Preventing bacterial growth is the way to eliminate
foodborne illness. As you now know, this can be done by
keeping foods at the correct temperature. But what should you do
when you must cool hot foods for storage? There is a tremendous
potential for bacterial growth in this situation. How long can
foods be kept between (40°F to 150°F) temperatures? Let us look
at these types of problems .

Answer to last question: sanitized

71



TIME AND TEMPERATURE

There are two factors in bacterial growth which we can control:
time and temperature. Temperature you already know about.
Foods should be kept above 150°F or below 40°F unless served
immediately. If food is held between 150°F and 40°F, we must
assume that pathogenic bacteria are growing. The closer the
temperature is to 100°F, the faster they grow.

Question: Food held between   F and  F will
permit bacteria to grow.

72 (correct answer on next page)



iAola
:rood
hot

Hold

1
 414 2hr. 4
tilaliturn

%la
iood
cold

To be completely safe, foods should not be between 40°F and
150°F for more than 4 hours. Thus the rule is:

1. Keep foods at 150°F and above or 40°F and below.

2. If this can't be done, foods should be held only 2 hours
within this range.

This rule covers almost all situations. Let's look at a few
problems and how to avoid them when we follow this rule.

NOTE: Foods should not be stored above 150°F, they may be
held there while waiting to be served. Remember, food quality
deteriorates rapidly above 150°F, as does the nutritive value.

Question: We can control two factors of bacterial growth in
food services:  and 
(correct answer ext pa .e

Answer to last question: 400 and 50°

• 73



When you want to chill hot food or heat cold food, the food must
go through the temperature range of 150°F to 40°F in 4 hours or
less to avoid the threat of dangerous bacterial growth.

Question: Food must go through the range of  F to
  F in hours or less to be safely heated
or cooled.

74 (correct answer on next page)

Answer to last question: time and temperature
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Cooling thick and large items is very difficult. There are two
good methods that can be used. First, the food container, such as
a 10 gallon pot, could be put in an ice bath and the contents con-
tinuously stirred. This technique will probably cool the food to
40°F in less than 4 hours. Because every food and container is
different, you have to check the temperature with a sanitized
thermometer. One problem with this method is that germs may
fall from you into the food.

Question: To cool food safely and therefore quickly, a large
container of food should be put in an  

(correct answer on next page) 

Answer to last question: 400 to 150°
4
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The second good cooling method is to put food into shallow pans
to a depth of no more than 2 inches. These pans should be
covered and then refrigerated and maintained at 30°F. This
technique will cool food to 40°F in less than 4 hours.

Question: If you pan food for cooling, it should be no more than
 deep.
(correct answer on next page)

Answer to last question: ice bath



To improve air circulation, keep food 6 inches off the
refrigerator floor. Heat can then be removed through the bottom
of the food storage container and your food will cool faster.

Question: To provide better circulation, food should be kept
  off the
refrigerator floor.

(correct answer on next page)

Answer to last question: 2 inches

77



Storing foods in a number of smaller amounts rather than one
large amount is wise when preparing foods for the first time or
storing leftovers. Taking out just what 40°F food you need for
an order and heating in a microwave oven is an efficient way to
insure fresh food and no time for bacterial growth. Food will
be in the dangerous temperature range for just a few minutes
and you will avoid leftovers.

Question: Storing foods in small amounts helps avoid
and insures that food will be in the hazardous
temperature range (40°F to 150°F) for less than
...hours.

78 _ (correct answer on next page)

Answer to last question: 6 inches
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Avoiding leftovers is a good idea for several reasons. Leftovers are
hard to cool and may not have been held at proper temperatures.
Also, the quality of the food and nutritional content will be less
after it is held hot for a while. Customers would rather not be
fed leftovers.

Question: Cooking should be scheduled and progressive to avoid

(correct answer on next page)

Answer to last question: 4



If you must keep food out at room temperature, as is necessary
with some sauces and rare roast beef, the maximum time you
can let it remain out is 2 hours. With good food production
planning in your kitchen, you should have no trouble with this
rule. At the end of the 2 hours the food must either be:

(1) reheated to 165°F,
(2) layered to only 2 inches thick and cooled

rapidly to 40°F, or
(3) thrown out.

Cooked food held at room temperature longer than 2 hours must
always be thrown out.

Question: The maximum time you can let food sit out at room -
temperature is  

80 (correct answer on next page)

Answer to last question: leftovers



Some people will reheat food to make it safe no matter how long
it has been left out. However, after 2 hours staphylococcus germs
may produce a toxin (poison) which cannot be destroyed by
heating in a food service.

Question: When cooked food is between 40°F and 150°F for
more than   hours, a toxin (poison) may
develop which makes it dangerous to eat.
(correct answer on next page)

Answer to last question: 2 hours.

81



NOTE: Solid meat items, such as rare roast beef, may be cooked
and held at temperatures less than 150°F (internal temperature)
as long as they have not been punctured.

The inside of meat is almost bacteria-free until puncturing or
slicing adds bacteria.

kZEil
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Question: Punctured or sliced roast beef can be held at less than
150°F for only  hours or less.

82 (correct answer on next page)

Answer to last question: 2
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COOL BELow
150°F: Question:

Besides deliberate cooling, foods may fall below 150°F in other
ways. Evaporation from foods held in steam tables tends to cool
the food's surface. It also makes the food dry and unappealing to
your customer. For these reasons, steam tables should be kept
covered. This will keep the food surface temperature very near
the temperature of the steam table.

Foods must always be preheated to 150°F before being placed in
the steam table. Always preheat steam tables before placing food
in them. Never use the steam table to heat food.

 foods on steam tables to prevent
evaporation.

(correct answer on next page) 83

Answer to last question: 2
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Foods held in large, heated pots should be stirred occasionally. 1The center tends to become cool and may fall below 150°F.

Question: Large containers of hot foods should be  
occasionally.

(correct answer on next page)

Answer to last question: Cover



One slight exception to the rule is foods displayed in cold
cabinets. They may be kept at 45°F or lower. These are foods
held in a showcase. They are not the same as stored foods.

Question: Foods in refrigerators should be held below  
and those displayed may be held as high as   F.

(correct answer on next page) 85

Answer to last question: stirred



Question: Foods on steam tables should be kept 

Foods in large heated pots should be  

86 (correct answer on next page)

Answer to last question: 400
45°



Just as refrigerators should be about 30°F for proper cooling,
freezers should be kept at -10°F or lower.

Question: The freezer should be kept at a maximum of 

(correct answer on next page)
87

Answer to last question: covered
stirred



When cooking, holding, or cooling food, you should always
double-check food temperatures with an accurate and sanitized
thermometer.

Question: Always use a  DID you sANITI44

THAT THERt4014

88 

I'during the cooling of food.
(correct answer on next •a e)

Answer to last question: —100



Make sure everything is properly stored. It is useless to keep the
floor spotless when you have left cooked food out on kitchen
shelves. ,

People become ill from improperly handled foods, not floors.

Question: Cleanliness is a waste of time in protecting the
customer's health if you don't 

(correct answer on next page)

Answer to last question: sanitized thermometer.
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Be professional. Be concerned about the safety of the food you
are cooking and serving just as you would want professional
people serving you when you eat out.

Answer to last question: store foods properly



SELF-TEST
Questions to answer after completing Text 2

1. Name four things in a food service that could pass germs to cooked
food.

2. Touching (contaminating) cooked foods with dirty objects is very
dangerous. Why?

3. To prevent dangerous bacteria from growing in foods, foods must be
hotter than °F or colder than oF.

4. If cooked foods sit at room temperature  longer than 2 hours, what
should be done with the food?

5. Storing prepared foods in small, thin containers instead of in large
containers in a refrigerator is smart for two reasons. What are they?



ANSWERS TO SELF-TEST

Source of information is given in parentheses

1. Some common sources are raw foods, food service workers' hands,

or dirty cutting boards, counters, thermometers, or spoons. You

can think of others.

2. You will pass germs on to the cooked foods. Germs (bacteria) can

grow very quickly on cooked foods. (Page 65)

3. 150°F, 40°F (Pages 58 and 73)

4. The food should be thrown out. (Pages 80 and 81)

5. (1) Foods cool to 40°F faster in smaller containers. Germs can't

grow. (2) With small containers you can then take out just what

you need from the refrigerator. You may have leftovers if you can

only take out large amounts of food at one time. (Page 78)



CONCLUSION -

BY this time, you should have acquired a good deal of information
about being a professional food service worker. You will be
surprised to find yourself applying what you have learned to your
Job in the next few days. The material presented should be usefulin any food service operation. In time, you should automatically do
Your work according to the recommendations in this text. At first
You may want to refresh your memory by periodically reviewingyour manual. Even an old hand might find it helpful to go over thisInformation from time to time.
Being a good worker involves being willing to learn and grow inYour occupation. Congratulations on your dedication.



Additional copies of Sanitation Quality Assurance for Food Service

Workers available from Office of Special Programs, 405 Coffey Hall,

University of Minnesota, St. Paul, Minnesota 55108.
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nomics, acts of May 8 and June 30,1914, in cooperation with the U.S. Depart-

ment of Agriculture. Roland H. Abraham, Director of Agricultural Extension Ser-
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