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Preface

This programmed instruction course is de-
signed for you, the food service employee. Af-
ter reading this text, you should understand
the basic ways to prevent transmitting food-
borne illness to the customers you serve. Note
that in this text, it is stated that food should be
held colder than 40°F or hotter than 150°F.
These temperatures are in keeping with Min-
nesota Law. The U.S. Food and Drug Adminis-
tration requires only temperatures of 45°F and
140°F respectively. Actually, neither of these
regulatory standards are stringent enough for
the food service professional operator. A qual-
ity-conscious establishment will hold food as
close to 32°F as possible to reduce spoilage
and at 165°F or above to serve food at temper-
atures the customer will consider hot. This text
follows the more stringent Minnesota Sanita-
tion Code.

No food handler wants to give customers in-
testinal illness or disease. These illnesses can
cause diarrhea, nausea and vomiting. Unsani-
tary food handling also can cause typhoid fe-
ver, hepatitis and many other diseases.

Through lack of training and carelessness,
there are an estimated 125,000 cases of food-
borne illness a year. You, the food service
worker, play a critical role. Through your atten-
tion to detail, all of these cases are preventa-
ble. Owners, managers, and supervisors may
have the best intentions and establish good
policies, but you must carry out these policies
every minute on the job to provide the same
assurance of safe food that everyone wants to
receive when they eat out.

If you are a well-trained worker, you may
know many of the points covered in this book-
let. If so, recognize these critical control points
and teach new workers who may not under-
stand the facts. Foodborne illness will be pre-
vented only when all points are followed by
everyone. Also, don't be afraid to speak out
if a fellow worker is handling food in a hazard-
ous way. Your customer's health depends
on your sanitation assertiveness and so does
the long-term growth of the food service in-
dustry. Proper food handling is a sign of the
professional.

Those of you completing this text who wish to
earn a distinctive mark of professionalism are
invited to take a worker's QA Sanitation Recog-
nition test and, if you pass, receive a certificate
of your competency. This test may be obtained
by writing the Food Service Quality Assurance
Program or by asking a University of Minne-
sota recognized owner/operator to administer
the test.

The author is indebted to many people who
contributed to this text, especially Claudia
Dziuk O'Donnell. Also to my colleagues at the
University of Minnesota who have given sup-
port and valuable information—F. F. Busta, S.
R. Tatini, E. A. Zottola, D. R. Thompson, L. L.
McKay and G. A. Reineccius.
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Building The Literature Of A Profession

The hospitality industry of the United States

is one of the most technically demanding pro-

fessions. A person operating a food facility

must be competent in areas such as food ser-

vice production, nutrition, engineering, micro-

biology, chemistry, financial and personnel

management, operations, research analysis,

economics and computer science. They must

then integrate these disciplines into a business
entity that provides high, customer and em-
ployee satisfaction. The quality of an operation
is reflected directly in the technical and
managerial expertise of the management staff.
This publication is one of a series to build a
permanent technical literature base for the
hospitality profession.
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Instructions For Using This Text

Each teaching point, called a frame, in this text is numbered 1, 2, 3, etc.

You should read each frame and then answer the question at the end of

the frame. Note that not all frames have questions. If you are unsure of

the answer, turn to the answers at the end of each section.

When you have completed the text, you should take the self-examination

at the end of the text. Evaluate your learning as follows:

Correct Evaluation 

9-10 Excellent
7-8 Satisfactory
Less than 7 You should repeat the text

Thoroughness in your learning will pay off in new professional skills.

For further information in relation to any aspect of this program contact:
Food Service Quality Assurance Program
Dept. of Food Science and Nutrition
1334 Eckles Ave.
St. Paul, Minnesota, 55108

Additional Texts In This Series

Preventing Foodborne Illness. A Quality Assurance Program for food

service operations. Owner/Operator Executive Program. Oscar P. Sny-

der, Jr., Ph.D., University of Minnesota, Agricultural Extension Service.

1979.

Instructor's Manual for Owner/Operator Quality Assurance Program for

the Prevention of Foodborne Illness. Oscar P. Snyder, Jr., Ph.D., Univer-

sity of Minnesota, Agricultural Extension Service. 1979.
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Section I
Personal Hygiene

1.
Everybody has heard of germs. When people speak of germs, they
usually are talking about bacteria and viruses. Bacteria and viruses
are so small they are invisible unless seen through a microscope.

Bacteria are everywhere. They are always on raw foods, animals,
and people for instance. Bacteria not only spoil food, some types
can make people ill. Viruses can also cause illness, although they
cannot spoil food. After you have completed this instruction, you
will realize that people are the most important sources of illness-
causing pathogenic bacteria and viruses in food service.

Question: What are the greatest sources of illness-causing bacteria
and viruses in food service?

2.
You can pass bacteria or viruses to someone else by coughing or
sneezing. You can also make people very ill by passing bacteria and
viruses with your hands to food which other people will eat. When a
food service person causes bacteria and viruses to be added to a
food through careless handling, that person "contaminates" the
food.

A sneeze also can contaminate food. Covering a sneeze or cough
with a handkerchief is important. Remember, your hands are now
contaminated. Also, every time you touch the handkerchief with the
bacteria, you will recontaminate your hands.

Question: Touching food so that more bacteria or viruses are
added the food.

6



3•
Although bacteria are found all over your body, certain areas have
many more bacteria than others. Where are these areas? They are
your hair, nose, mouth, rectum, any sores and cuts and hands.

Question: Most bacteria are located in: HIWDS

a.   b.  
c.   d.  
e.   f.

5•

HAIR
NOSE

4)
MOUTH

4.
Sometimes you are carrying many illness-causing viruses or bacte-
ria because you feel sick. But you don't have to feel sick to be a
carrier. Most healthy persons and those who look healthy carry

these organisms.

Question: Do healthy looking people carry illness-causing bacteria
and viruses?

How can you prevent the transfer of your pathogenic bacteria? First

of all, when you don't feel well and have a cold, sore throat, intesti-

nal illness or any other viral or bacterial illness, tell your supervisor

and ask to go home. You don't want to make the customers ill. Don't

wait untill your supervisor notices that you are sick. By that time, it

will be too late and you may have spread your pathogenic bacteria.

Question: Any time you feel sick, you should  
7



7•

6.
There are other ways to prevent contaminating food and causing
foodborne illness. Keeping your hands as clean and free from bacte-
ria as possible is the most important. Washing your hands will break
the contamination chain from the body to the food.

Question: Prevent contaminating food with bacteria and virus by

The correct handwashing method is as follows: wet hands with
warm water; get enough soap from the dispenser to work up a good

lather; and scrub each hand with the other from wrists to fingertips.

Scrub between fingers and the backs of hands. While the hands are

still soapy, scrub fingernails with a brush. Rinse in warm water.

Repeat the process a second time. By using this method, you can

reduce the number of pathogenic bacteria which could cause illness

in people to a safe number. If you are wearing a short-sleeved work

uniform, you should wash your arms up to where the sleeve starts.

Question: While washing your hands, scrub your

8

with a brush and use enough 

8.
You should wash your hands when you cough or sneeze, after

working with raw foods before working with cooked foods, after

going to the toilet or touching any of the body's bacterial areas, after

combing or touching your hair, after smoking, handling dirty

dishes, or taking out the trash and after touching anything that may

contain bacteria.

Question: Any time you might have picked up bacteria on your

hands you should  
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9.
Where should you wash your hands?

NEVER wash your hands or face in a sink in which food is prepared
or dishes are washed. Your hands may then be clean, but bacteria
will remain in the sink and then contaminate the food. Just as hands
can contaminate food, sinks can be a source of contamination also.

Never wash hands in a food or dish sink.

10.
Plastic, disposable gloves are being used more and more often in
food preparation, but they are of no help if you still touch contami-
nated surfaces. You must change disposable gloves or wash per-
manent gloves whenever they become contaminated, just as you
would your hands. Since people often don't wash gloved hands
because they don't fee/the dirt, it is especially important to empha-
size that gloves can get just as dirty as hands.

Question: You must or  your
gloves whenever they get dirty.

Gloves get dirty
too!

9



11.
REMEMBER: Washing hands won't do any good if you then touch a
bacterial area of your body and pass those bacteria onto food.

Question: Where are the bacterial areas?

1.  
2.  
3.  
4.  
5.  
6.

12.
Since you cannot totally clean these areas you must be careful
where you touch. Always keep your hair off your face and restrained
as the law requires. This includes management persons in the
kitchen and inspectors.

Question: The law requires you to your hair.

13. BANDAGE
All abrasions, sores and pimples should be cleaned, covered with a
bandage and a waterproof glove, and never touched while at work.
These are prime sources of dangerous bacteria. Touching any of
these areas may pass pathogenic bacteria on to food and cause
foodborne illness.

GLOVE

10



14.
Another important aspect of being a professional food service
worker is personal hygiene. You should make sure that your hair,
body, and clothes are always clean. Don't wear nail polish. Nail
polish may chip and become dirty, with the paint chips ending up in
the food. Clean, nicely kept fingernails are the most professional
looking.

. Question: Part of being a good professional food service worker is

NO!

15.
You should wear a clean uniform. It is a sign to the customer that
you care about their health. A top food service professional will
even have a spare uniform at work for those occasional times when
it accidentally gets extra dirty and needs to be changed.

Question: A clean uniform shows that you care
about their  

11
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Answers
Section I:
1. Animals, people, raw foods
2. Contaminates
3. Hands ' Hair

Sores Nose
Rectum Mouth

4. Yes
5. Tell your supervisor
6. Washing your hands
7. Nails, soap
8. Wash them
9. No question
10. Change, wash
11. Hands Rectum

Sores' Mouth
Nose Hair

12. Restrain
13. No question
14. Personal hygiene
15. Customers, health

,
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Section 2
Equipment And Food Preparation

Surface Sanitation

16.
Now let us learn about keeping equipment and work stations clean.

What is clean? It should mean very little sign of dirt, in everyday
language—spotless.

Question: In everyday language, we think of clean as

17.
Does spotless mean no bacteria? No, bacteria are so small and
persistent that some even will stick to what looks like a clean sur-
face. In food service, there is no such thing as "bacteria" and "virus-
free." They will always be present.

Question: In food service, there is no such thing as
  and  free.

18.
To significantly reduce the number of bacteria on food service
equipment and surface areas, you must follow a procedure called
sanitizing. Only clean-appearing surfaces can be sanitized. Grease
and dirt act as shields to protect bacteria and virus from sanitizers.
Thus, you must first clean before sanitizing, then rinse off the dirty
water.

Question: Sanitizing is a process and used to reduce the number of
  and  
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19•
"Sanitize" does not mean "sterilize" (totally eliminate virus and
bacteria). Sanitize means to reduce to low numbers, that is 100
microorganisms per 8 square inches. Bacteria will multiply to large
numbers again if constant sanitation does not take place. This is in
accordance with the Public Health Service standards.

Question: Bacteria will always  , that is why we
must constantly  

dishwashers use
HOT wafer! 20.

How do you sanitize? There are two main methods used in food
establishments.

For cleaning use
a chemical
sanitizer

21•

1. Clean, rinse, and then expose the surface to a chemical sanitizer.
2. Clean, rinse, and then expose the surface to very hot water for a

definite period of time.

Question: You may sanitize by using   or

First we will talk about chemical sanitizers. There are 3 types of
chemical sanitizers for food use:

1. Hypochlorite (called "chlorine" or "bleach").
2. lodophores (iodine).
3. Quaternary Ammoniums (called "quat"). Mai ADD TO WATER

TO MAKE SAFE
Normally, when sanitizers are purchased from the manufacturer,
they are very concentrated. Never use these chemicals "straight".
They are very powerful and may damage equipment and poison
people! Always dilute them with water.

Question: The three types of sanitizers are:  
  and 
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22.
How much sanitizer and water should you mix together? Read the

directions on the label of the container.

Note: 1 oz. = about 2 tablespoons

Also, the law requires that you have a chemical test kit for the

sanitizer that you use. This way you can test the concentration of a

solution just as you test its temperature with a thermometer.

Question: Where do you find out how much cleaning compound to

use?

23.
Chlorine (bleach) sanitizer should be used at 1 tablespoon per 1
gallon of water. This makes a maximum non-toxic concentration of
200 parts per million of chlorine in the water.

Important: Never make a higher concentration. Stronger concen-
trations of chlorine will corrode equipment and may be poisonous
to people.

Note: 1 ounce = about 2 tablespoons
That's Right!

Only A cup or 2. tablespoons
in 2 9allons of waken Question: When using chlorine chemical compounds, make a solu-

tion of   tablespoon per  gallon.

24.
Note: If you must make a sanitizer solution in a large container such

as a sink, it would be handy to measure how many gallons a sink can

reasonably hold. You need to fill it to the proper level. Put a piece of

tape or a mark in the sink at that spot. From then on, you may fill the

sink to that level and know how much water you have and how

much sanitizer to add.

Question: If 1 tablespoon is added to 1 gallon of water, how many
tablespoons do you add to 12 gallons?

15



25• DO NOT MAKE
The temperature of the sanitizer and water solution is also impor-
tant. A sanitizer works best at 75°F, lukewarm temperature. Hot
water will cause chlorine or iodine to evaporate. Remember the
solution won't last forever. Change it when your sanitizer test kit
indicates that its strength has been reduced to half of its strength.

Question: Chlorine sanitizing solution will work best at  °F.

26•
Your dish washing area may have three sinks like the pot and pan
washing area. Each sink has a specific purpose when you wash
dishes, pots, and pans. If you use heat to sanitize, then the water in
the third sink must be 170°F, and the utensils must be in the water
for 30 seconds.

C
WASH RINSE

J  27 L 5ANITIZE
.

Before you start, remember to scrape all large particles of dirt from
the dishes. Then:

I gt
oae

Sink #1 has detergent to wash the grease and soil off the dishes.
Sink #2 has a water rinse to remove detergent and any remaining

soil. (Dirt may neutralize sanitizer and consequently protect
viruses and bacteria.)

Sink #3 has a chemical sanitizer or hot water. This reduces the
remaining bacteria population to very low numbers.

Note: Some health departments do not allow chemical sanitizing for
pots and pans. Hot water must be used.

Question: Put   in the first sink,  
in the second, and   or
  in the third.

16,



28.
Remember: If you are using a chlorine, iodine or quat sanitizer in the

third sink, the solution only needs to be lukewarm. These sanitizing

solutions must be changed when their strength is reduced to half of

their fresh strength. If you are using hot water, you should immerse

dishes or cooking utensils for 30 seconds at 170°F temperatures.

6

IT FEELS
LUKE
WARM

Chemical
Sanitizar

Now thats
HOT!

,e-170*

Hof wai-e.r
Sanitizing

29.
As we mentioned before, chlorine, quats, and iodine not only kill
bacteria, they also harm people. Concentrated chemical sanitizers

should never be around food. Store them away from the food

preparation area.

Only the dilute solution may be kept in the food preparation area.

But keep it completely separate from food in a clearly marked

sanitizer solution bucket, bowl or bottle.

Question: Concentrated sanitation chemicals should be stored

30.
There are other important considerations in the sanitizing process.
When you either clean or sanitize, never use a sponge. Bacteria can
hide and grow in sponges. Use a disposable towel. If you want to
use a rag, the cleaning and sanitizing rags should be stored in their
solutions and not left on shelves.

Question: Where should sanitizing rags be stored?

STORE RAG IN
THE SANITIZER

17



31•
A clean cloth is a cloth that is kept rinsed out in clean warm deter-
gent water and is dipped occasionally into a sanitizing solution. The
solution should be changed when it begins to look dirty. BE SURE
THE "CLEANING" CLOTH YOU USE IS NOT DIRTIER THAN WHAT
YOU'RE TRYING TO CLEAN! After you have cleaned a surface,
remember you must rinse the surface with clean water to wash
away the loosened dirt. Otherwise, the dirty water stays over the
bacteria on the surface and the sanitizer solution is blocked from
doing its job of killing bacteria.

Question: A cleaning cloth should be replaced when it begins to
look  

THAT'S WHAT

PHEW! I SHOULD
HAVE SANITIZED IT
EVERY Iwo HOURS!

32.
Because it is impossible to get all the dirt and bacteria off a food
preparation surface, the bacteria eventually will begin to grow. In
addition to your special use of sarlitizer as you need to clean up
contamination, if you include sanitizing with cleaning about every 4
hours, you will stop the bacteria from getting started. In a kitchen,
the 4 hours normally works out to be during general clean up after
breakfast, lunch, and dinner.

When you clean, it is important to get behind and under equipment.
You usually don't see these areas, but they will attract rodents and
insects if left uncleaned.

Question: Clean   and   equip-
ment to keep away  and

18



33•
It is hard to get rid of rodents and insects. Your restaurant should be
free of them, but it is a good practice to always sanitize a food
preparation surface before you start work in the morning to be sure
it is sanitary. The same is true for equipment that has not been
stored in a protected place.

Question: Always sanitize   before you
start your day's work.

34.
If you are preparing food, remember to wash, rinse and sanitize
your work surfaces as you change from handling raw food to han-
dling cooked food.

Question: You should    , and
 work surfaces and equipment when
you change from preparing raw food to cooked food.

19



Answers
Section II:
16. Spotless
17. Bacteria and virus
18. Bacteria and virus
19. Grow again, sanitize
20. Chemical sanitizer or hot water
21. Hypochlorite, chlorine or bleach

lodophore or iodine
Quaternary Ammonia or quat

22. Container label
23. 1 tablespoon per 1 gallon water
24. About 12 tablespoons or 3/4 cup
Note: 1 tablespoon is not exactly 1/2 ounce. This fact is important only if
you are mixing very large amounts of sanitizer solution. Then remember
there are 8 ounces to a cup.
25. 75°F (24°C)
26. No question
27. Detergent, water, chemical sanitizer or hot water
29. Completely separate from food
30. In the solution
31. Dirty
32. Behind and under, insects and rodents
33. Food preparation surfaces
34. Wash, rinse, sanitize

20
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35.
You should be thinking continuously about sanitation, especially
after a food contact surface is touched. You, are the person who will
cause the illness and you are the only one who can prevent it.

Question:   are the only one who can prevent a foodborne
illness by proper sanitation.

37•

36.
If you have any questions or want to know more about your clean-
ing and sanitizing duties, ASK YOUR MANAGER OR SUPERVISOR.

Serving-people, waiters and waitresses are the final defense
against foodborne illness. If you, as a serving-person, have any
questions about a food, check with the manager or supervisor. Do
not serve food if you have any doubts.

Question: If you have any doubts about the food  

21



38.
Serving people must remember that any surface touched by food
should never be touched by hands; any surface touched by hands
should not be touched by food.

You can handle money, wipe up spills and bus dishes without
washing your hands, but your hands must be clean when you
handle clean utensils or food.

Question: Any surface touched by food should never be touched
by 

39.
The busperson, when clearing the table, should follow the food
handler's rule of keeping contaminated food completely away from
clean food. Dirty dishes should never come into contact with clean,
unserved food. Because of the nature of the job of busing dishes,
the busperson must be very careful not to contaminate anything
with his/her dirty hands.

MEVE&
PLACE DIKTY

DISHES ABOVE
CLEAN ONES

molt gamma  
turn rums 'vont• .•

40.
In some smaller food services, you may be required to handle
money or bus a table and then handle food. This is a bad situation,
but you can use tongs instead of hands when handling food and
touch only the rims of plates, sides of glasses and handles of
silverware. This way a foodborne illness will not be transferred to
your customers.

Question: If you must handle food after you've just touched
money, you should  

22



SANITIZE EVERY
4 HOURS

71 

41.
Surface areas on which people eat (table tops and counters) should
be kept spotless with detergent and water and sanitized thoroughly
at least every 4 hours. This makes things safer for the people you
serve and they will appreciate the clean atmosphere and extra care.
Never place eating utensils directly on a counter because the uten-
sils will pick up the bacteria from the counter. Place utensils on a
clean surface such as a napkin or fresh table mat.

Question: Counters should be kept   and sani-
tized every  hours.

42.
Always inspect eating utensils as you pick them up to use them or to

set a table. Dirty utensils are not only unsafe, but they may make

your customers extremely upset.

Question: Always use   silverware and
  counter and table tops every few

hours.

USE SCOOPS
NOT GLASSES!

43.
Be aware of the danger of foreign objects getting into food. For this
reason, you should use plastic or metal tongs to get :.e. NEVER
scoop ice with a water glass. It could chip and the glass splinters
would never be seen in the ice. Never use steel wool to scrub pots
and pans. Steel wool could leave metal particles. Use a plastic scrub
pad instead. Do not even reuse glass food jars in the kitchen. The
lips may chip and glass can get into the food. Watch out for personal
jewelry, such as rings and pins, that might lose pieces into the food.

Question: Use tongs or a scoop to pick up ice and don't use steel
wool to clean pots. Otherwise,  
  could get into food.

23



44•
Served unwrapped individual portions of food, such as butter and
rolls, must be thrown away and never be re-served. This is the law.
They could have disease-causing bacteria from the previous cus-
tomer, which of course, would be passed onto the next customer.

Question: Unwrapped, individual portions of food that have not
been eaten by the customer must be 

45.
Remember: Never reuse any food unless it came in a thoroughly
sealed and unopened container.

Answers
• Section 3:
35. You
36. No Question
37. Don't serve it
38. Hands
40. Use tongs
41. Clean, 4
42. Clean, sanitize
43. Foreign objects
44. Thrown away

24



Section 4
Bacterial Foodborne Illness

46.
Bacteria are extremely small organisms which cannot be seen with-

out a microscope. 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".

Question: Bacteria are all extremely 

o. C
r spirilla

bacillus
dP e •

"
cocci

Bacteria
25,000/inch

47.
Although pathogenic bacteria can grow in many places, recipes

with protein provide the best growth environment. Typical protein

based recipes are made with milk, eggs, meats, poultry, fish or soy

protein.

Question: Typical protein recipes containing  
  and

 provide good environment for bacte-

rial growth.

MUST BE SOMETHiN&
I ATE

48.
Although viruses do not multiply on food, they can pass from sick

food workers to food and that food can cause illness when eaten by

another person.

Question: People can become ill from pathogenic

  or  
25



49•
Where do pathogenic bacteria and viruses originate? They are on
raw foods and people. Your body's bacterial areas may have patho-
genic bacteria or viruses in them. That is why it is important to have
good personal hygiene and not to work when ill. REMEMBER with
any illness, such as a cold, you are the most contagious with the
bacteria and viruses days before you have any serious symptoms.

Question: Pathogenic bacteria come from   and
 foods.

51•

SaImonella

50•
Pathogenic bacteria and viruses have their own special names.
Although there are many kinds of bacteria and viruses, there are
only 3 bacteria and 1 virus causing most foodborne illnesses in the
United States today.

The most common foodborne illness bacteria are called salmonella,
staphylococcus and Clostridium perfringens. The virus is called
Hepatitis Virus A.

Clostricqurn
Perfrm9ens

Staphylococcus
Hepatitis A

Virus (Hepatitis A) can be transmitted by food products. It takes just
a few virus particles to make people ill. Pathogenic bacteria, how-
ever, normally must multiply to large numbers on the food before
they can cause illness. What do they need to multiply? Good food
(protein), moisture and the right temperatures.

Question: Bacteria will grow when they have

26



52.
When pathogenic bacteria have protein, moisture, and the correct
temperature (approximately body temperature is the best 97°F-
114°F), they can multiply to large numbers in as little as 2 hours and
cause illness.

Note: Body temperature is best for bacterial growth, but they can
also grow anywhere from 44°F to 127.5°F.

Question: Foods can become dangerous to eat in   hours at
97°F-114°F.

53.
Since you want to serve safe foods, you must stop the growth of
pathogenic bacteria. People prefer most protein foods, such as
those foods made from meats, eggs, fish, milk, and poultry. We
cannot take the moisture or protein foods away from bacteria, but
we can remove the growing temperature. The regulations say that
we must keep foods 150°F or over while you are waiting to serve it,
or 40°F or under so the bacteria cannot grow.

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

54.
Pathogenic bacteria do not grow below 44°F or above 127.5°F.
They will be killed slowly at 135°F and quickly at 165°F. Serving hot
foods hot (over 150°F) and cold foods cold (under 40°F) keeps food
safe. Actually, if you measure the temperature of soup and gravy
which your customers say is hot and just right, you will find the
temperature 165°F or above. Quality operating standards often
exceed sanitation regulations in food service.

Question: Serve hot foods at over  F. and cold foods under
 F.

150°F

27



55•

56•

Temperatures of 150°F will kill Salmonella and Staphylococcus, but
not Clostridium perfringens as this organism can form a protective,
heat resistant coat (spore).

Question: Clostridium perfringens is a bacteria that can form

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

In the spore state, spores do not multiply, and they are very difficult
to kill (boiling water will not kill them). But they can return easily to
their vegetative state when they are at a temperature of 80°F-120°F
and, within 2 hours, multiply to dangerous numbers.

Question: Clostridium perfringens vegetative cells grow rapidly
between the temperatures of F to  F.

Spore Form

Vegetative Form

57•

Vegetative State

c3cvetkea\s 4-9
coe

Spore State

All meat will contain some Clostridium perfringens spores. These
spores will survive even after the meat is roasted. When you serve
meat, you must do it so the spores won't have a chance to change
into vegetative cells that can multiply and make people ill.

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

28



58•
The Hepatitis A virus is different from pathogenic bacteria. It doesn't
grow on food, so it doesn't need protein foods or certain tempera-
ture. It can be transferred to foods such as salads and raw vege-
tables from infected food handlers. Only a few virus particles are
needed to infect a customer.

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

59.
Since lettuce, salad vegetables, and most fruits are not cooked, it is

necessary to wash them thoroughly to remove the Hepatitis virus

particles. The sink where the washing is done should be kept spot-

less and well sanitized. Then other foods will not be contaminated

by the dirty sink.

Question: The practical way in food services to remove bacteria

from fresh vegetables and fruits is by  

SANIIIZE S1N4S riRsT

60.
Raw food, such as meat, poultry, fish, and vegetables, must be
treated with care and separated from cooked food because they are
highly contaminated with thousands to millions of bacteria per
gram of food. There are both spoilage and pathogenic bacteria.
Great care must be taken in food preparation to prevent the cross-
contamination of these bacteria from the raw food to other cooked
food, which has few bacteria. After food is cooked, it is highly
vulnerable to contamination by pathogenic bacteria from raw food
and the pathogenic bacteria of the hands, skin, hair, etc. of the food
worker.

Question: Raw food must be   from
  food, because it is highly
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61.
Because raw foods can contaminate cooked foods, 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:   foods should be kept separate from
 foods and  areas. Cooked or

Cleaned Foods

62.
Since our purpose is to keep cleaned and cooked foods uncontami-
nated, all surfaces which come into contact with cooked food
should be washed as you switch from one food to another and
sanitized as you switch between raw foods and cooked food. Re-
member that your hands, hair and body are important sources of
bacteria.

Question: Food contact surfaces should be kept 
and  

63.
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 when there is limited refrigeration space.
This way juice or other material cannot fall onto cleaned and cooked
food products. Normally, cooked food, and raw food should be
completely separated.

Question: Keep cooked products   raw and un-
washed foods.
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64.
It is wise (and is also the law) to keep food covered. Use tightly

covered containers, aluminum foil, plastic wrap, or other FDA ap-

proved food grade covering.

Question: Keep foods with

WAS THAT A
SANITIZED SPOON

YOU UGED?

65.
Be careful not to contaminate food during preparation.

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

If you want to taste the food, a sanitized or disposable 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.

66.
Contamination, however, can never be completely prevented in a

food service. Preventing bacterial growth is the only way to reduce

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.

UJe II always be
around.
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Answers
Section 4:
46. Small
47. Any of these:

milk meat
eggs soy protein
poultry fish

48. Bacteria or virus
49. People, raw
51. Food, moisture, temperature
52. 2
53. 150°F, 40°F
54. 150°F, 40°F
55. spore or heat-resistant coat
56. 80°F, 120°F
57. Spores, vegetative
58. Virus, transmitted
59. Washing them
60. Separated, cooked, contaminated
61. Raw, cooked, sanitized or cooked, raw, unsanitized
62. Clean and sanitized
63. Above
64. Covered, aluminum foil or plastic wrap.
65. Sanitized
66. No Question
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Section 5
Time and Temperature

67.
There are two factors of bacterial growth which can be controlled,

time and temperature. Temperature has been discussed. Foods

should be kept above 150°F or below 40°F.

Question: The two factors we can control in bacterial growth are

  and  

69•

68•
To be completely safe, foods should not be kept 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 cannot be done, as with some egg sauces such as Hollan-
daise, foods should be held only 2 hours and then discarded.

3. When cooling food, you have 4 hours to get its temperature from

150°F to 40°F. This rule covers almost all situations. Let's look at

a few problems and how to avoid them when we follow this rule.

Question: Foods held between 150°F and 40°F should only be held
  hours and  

•F

When you want to chill hot-food or heat cold-food, the food must go 40e.

through a temperature range of 150°F to 40°F in 4 hours or less to 32

avoid the threat of dangerous bacterial growth. This is equivalent to

2 hours of letting a food set at room temperature.

Question: Food must go through the range of °F to  °F in

less than 4 hours.

2 34
Hours

4 hours to het
or cool.
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70•
Cooling thick and large items is very difficult. There are two meth-
ods that can be used. First, the food container, not larger than a 2
gallon pot, could be put into an ice bath and the contents stirred
every 10 minutes. 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 bacteria can periodically fall
from you into the food. We do not recommend this method because
it requires constant attention and is labor intensive.

Question: Cooling food in a pot in an ice bath takes constant

71•

STIR CONTINUOUSLY
So THAT THE TEMP-
ERATURE REACHES 400

IN 4 HOURS — USE
A THERMOMETER

The second and preferred cooling method is to put food into shal-
low pans to a depth of no more than 2 inches. These pans should be
covered and then refrigerated and maintained at 32-35°F. The pans
must be placed in the refrigerator where there is a lot of air blowing
across the pan, 500-1500 ft per minute. This technique will cool food
to 40°F in less than 4 hours. Make sure the pan bottom and sides are
open to the air, because this is where most of the heat from the
center of the food comes through, not the top. Forget trying to cool
any large pot of food in a refrigerator in 4 hours. The distance from
the hot center to the surface is simply too great.

Question: When you pan food for cooling, it should be no more
than deep.
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rRIGIVIT;

4 SMALL CONTAINERS
ARE BETTER THAN)

A LARGE ONE

72.
Storing foods in a number of smaller batches rather than one large
amount is a wise method for handling during the slow periods in
food service operations. Take out only enough cooled food (40°F)
that you'll need for one order or a 30 minute period.

Question: Heating foods in small amounts during slow periods
helps insure a  
item.

73.
Minimizing leftovers is a good idea for several reasons. Leftovers

are hard to cool and may not have been held at the proper tempera-

tures. Also, the quality of the food and its nutritional content will be

less after it is held hot for a long period of time. While food held at

150°F is safe, your customers will call it lukewarm. You will want to

keep it at 165°F or higher for customer satisfaction. Food quality

doesn't last long at 165°F, so what do you do? Use progressive

cooking. This has always been the secret of quality food service.

Stagger preparation times so there is freshly cooked food coming

out of the kitchen about every 30 minutes.

Question: Use cooking to insure safe, high qual-

ity food.

74•
The FDA & State of Minnesota regulations specify minimum cook-

ing temperatures for food. These regulations must be followed.
Potentially hazardous cooked food shall be cooked to heat all parts
to a temperature of at least 150°F. Poultry, poultry stuffing, stuffed

meats, and stuffing containing meat, however, shall be heated to
165°F.

Question: Poultry must be cooked to a temperature of  °F.
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75.
The regulations specify that precooked, refrigerated food will be
reheated to 165°F. Some people believe that reheating food to
165°F will always make it safe no matter how long it has been left
out. This is not true. After 2 hours of improper temperatures, staph-
ylococcus bacteria may produce a toxin (poison) which cannot be
destroyed by heating. This means you cannot rely on heating to
make food safe. The only successful control is not to let bacteria
grow. Control the time and temperature of food handling.

Question: When cooked food is between 40°F and 150°F for more
than   hours, a toxin (poison) may develop which
will make you very ill.

76.
For the best texture and to prevent the growth of Clostridium per-
fringens in roast beef, the recommended internal temperature is
1400F*, unless otherwise ordered by the immediate customer.

*The law requires a minimum internal temperature in roast beef of
130°F.

Question: To be sure that roast beef is high quality and safe it should be
cooked to an internal temperature of 

77.
Besides deliberate cooling, food temperatures may fall below
150°F by other ways. Evaporation from foods held in steam tables
tends to cool the food's surface and also makes the food dry and
unappealing to your customer. For these reasons, steam tables
should be kept covered. This will keep surface temperature of the
food very near the temperature of the steam table. This method will
save the food nutrients, improve the food quality, and reduce the
steam table energy requirement. Also always preheat steam tables
before placing food in them.

Question:  foods on steam tables to prevent evap-
oration.
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78•
Foods held in large, heated pots should be kept covered because the
center tends to become cool and the temperature may fall below
150°F. If you have a bain-marie to hold pots of food, keeping the
water at 150°F and the food covered, this implement will keep the
food at 150°F.

Question: Large containers of hot foods should

80•

79•

150D

The center of a steam table pan or a pot on the stove is not always at
the same temperature as the rest of the pan or pot. The center is
usually cooler, for this reason the pans and pots should be covered
and stirred occasionally.

Question: The temperature throughout a steam table pan or a pot
on the stove should be  °F.  °F is also the
proper holding temperature for serving hot food.

One slight exception to the rule of keeping food at 40°F are foods

displayed in cold cabinets. They may be kept at 45°F. These foods

are not the same as stored foods. Note one problem about display

cases. They don't have sufficient refrigeration to make food cold.

They can only keep food cold. So be sure the food is at 45°F or lower

before putting it in the cabinet. Food should be replaced with fresh
food every 2 hours.

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

45°F

37



81.
OMNI

Regulations require that freezers operate at 0°F or below. 0°F is
only good for short-term food storage. For high quality assurance,
freezers should be operated at -10°F.

Question: Regulations say that the freezer should be kept at least at

83•

 °F.

ft 
I I 

82.
As you can now understand, the critical control factors in food
safety are time, temperature and cross-contamination during food
preparation. When cooking, holding, or cooling food, you should
always double-check food temperatures with an accurate and sani-
tized thermometer.

Question: Always use a     dur-
ing the cooling of food to double-check.

The health of the customer and the financial success of your food
service is in your hands.
THINK!
O Always wash your hands when returning from a break or the
bathroom.

O Don't cross-contaminate from raw to cooked foods.
O Keep food above 150°F or below 40°F except:
O Roast beef, 140°F
O Refrigerated display cabinets, 45°F
O Egg sauces, make them fresh every 2 hours
O Cool foods to 40°F in 4 hours or less in a 2-inch deep pan

O Don't try to make food safe by reheating.
O Keep food safe by preventing bacterial growth and virus
contamination.

O Use progressive cooking to give all customers safe, top quality
food.

O Eliminate leftovers. Leftovers steal profits and are potentially very
hazardous.

DID YOU SANITIZE
THAT THERMOMETER?
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84.
Make sure everything is properly stored. It is useless to keep the
floor spotless when you have left warm cooked food on kitchen

tables for hours.

People become ill from improperly handled foods, not floors.

Question: Cleanliness is a waste of time in protecting the custom-

er's health if you don't  

85.
Be professional. Be concerned about the safety of the food you are

cooking and serving.

Answers
Section 5:
67. Time, temperature
68. 2, discarded
69. 40°F to 150°F in 4 hours
70. Attention
71. 2 inches
72. High quality
73. Progressive
74. 165°F
75. 2
76. 140°F
77. Cover
78. Kept covered
79. 150°F, 150°F
80. 40°F, 45°F
81. .0°F
82. Sanitized thermometer
83. No question
84. Store foods properly
85. No question
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Conclusion
At this point, you have acquired a good deal of
knowledge 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 useful in any food service
operation. In time, you should automatically
do your work according to the recommenda-
tions in this text. At first, you may want to
refresh your memory by periodically review-
ing this text. Even an old hand may find it
helpful to go over this information from time to
time. If at any time you have questions about
the principles behind the material taught in
this text, ask your manager who has probably
completed the owner-operator course in the
prevention of food borne illness.

Being a professional worker involves being
willing to grow in knowledge and competency
in your occupation. Congratulations on your
dedication!

Issued in furtherance of cooperative extension
work in agriculture and home economics, acts
of May 8 and June 30, 1914, in cooperation
with the U.S. Department of Agriculture. Ro-
land H. Abraham, Director of Agricultural Ex-
tension Service, University of Minnesota, St.
Paul, Minnesota 55108. We offer our programs
and facilities to all persons without regard to
race, creed, color, sex, age, handicapped. or
national origin.
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Self-Test

1. After touching your hair or face or blowing your nose, you should
always     be-
fore working with  

2. You are preparing raw chicken for chicken salad. Before cutting
celery with the same utensils, you should wash your
 at the sink only. Clean the knife,
cutting board and other utensils by following procedure:

  and

3. Improper concentrations (strong) of a sanitizer are 
to people and should never be used.

4. Sanitizers are neutralized by water. So water must

be  often.

5. During serving, your   should never touch any
 touched by 

6. An important part of personal hygiene is to keep 

off your face and   as required by law.

7. Name two of the many things in a food service that can pass bacteria

to cooked food.
1)   2)  

8. Cooked foods are very vulnerable to contamination. So cooked foods

should be protected from contacting utensils and

work surfaces.
9. To prevent dangerous bacteria from growing in foods, food must be

hotter than  F or colder than  F.

10. Cooked food held at temperaturee for more than

two hours should be  
11. The preferred cooling method is to put food in  

pans no more than   inches deep, then   and
place in  with a high velocity air flow. .

Please turn the page for the answers to the
self-test.
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Answers to Self-Test

1. wash your hands, food
2. hands, hand wash, rinse, sanitize and air dry
3. poisonous or toxic
4. dirty, changed
5. hands, surface, food
6. hair, restrained
7. raw food, worker's hands, dirty utensils—spoon, cutting board, un-

sanitized thermometers, counters
8. dirty or unsanitized
9. 150°F, 40°F

10. room, thrown out, or discarded
11. shallow, 2-inch, cover, refrigerator
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