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EXPLAIN the role the chain of infection plays
in a foodborne illness outbreak

| DENTI FY the nost significant causative agents
of foodborne ill nesses

DESCRI BE the critical control points necessary
to control mcrobial growth and prevent
f oodborne ill ness

Trai nee Preparation Material :

A

B

Trai nee Support Materials:
1. Student Wbrkbook

Ref erence Publicati ons: None

Lab Period: O

| nstructor Preparation:

A

B

Revi ew Assi gned Trai nee

Mat eri al

Ref er ence

Publ i cati ons:

1. NAVMED P-5010 Ch 1

2. Educati onal
Foundati on of the
Nat i onal Rest aur ant
Associ ation. Serving
Saf e Food:
Certification
Cour sebook. 1995.

3. NAVSUP 521

4. NAVSUP 486

5. NAVSUP 520

Training Materials

Requi r ed:

1. Power Poi nt

Present ati on



1

LESSON PLAN
FOOD SERVI CE SUPERVI SOR/ MANAGER CERTI FI CATI ON COURSE

B- 322- 2101

Topic 1.3 Mcrobiology and Foodborne |11l ness

DI SCUSSI ON PO NT

1

| nt roducti on

RELATED | NSTRUCTOR ACTIVITY

1. Establish contact.

I ntroduce yourself and gi ve any
background i nfornmation that

m ght be of interest.

Est abl i sh readi ness.

Motivating statenents.

Tell the trainees how they wll
use the course materi al

Tell the trainees why they need
to know the | esson material .

Refer to Student wor kbook and
revi ew obj ectives.



LESSON PLAN

1. FOOD SERVI CE SUPERVI SOR/ MANAGER CERTI FI CATI ON COURSE B- 322- 2101
Topic 1.3 Mcrobiology and Foodborne |11l ness

DI SCUSSI ON PO NT RELATED | NSTRUCTOR ACTI VI TY

2. Foodborne ill nesses are di seases that are carried

or transmtted to people by food

a. An outbreak is defined as an incident where 2
or nore people experience the sane illness
after eating the sanme food

(1) Must be proven by |ab analysis

(2) Wth botulismor chemcally contam nated
f oodborne ill ness, one case is considered
an out br eak

b. Three hazards are responsi bl e for outbreaks of
f oodborne ill ness

(1) Chem cal hazards such as pesticides, food
addi tives and preservatives, cleaning and
sanitizing supplies, and toxic netals that
| eech through worn cookware and equi pnent

(a) Lubricants used on equi pnment, personal
care products, such as hair sprays,
and paints or petrol eum products are
al so incl uded

(b) Sulfiting agents are chem cals that
are legally used by food processors to
preserve freshness and color in
certain vegetables, fruits, frozen
pot at oes, and ot her processed foods
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(c)

[ =

Overuse of sulfites has been |inked
to allergic reactions in sone
sensitive people, especially those
w th asthm

To prevent chenical contam nation from
occurring, follow these safe

[ =

[N

|

[

O

| O

practices:

Use only food-grade containers; use
metal and plastic containers and
itens only for their intended uses

Use only proper foodservice brushes,
never use wre brushes

Exam ne soft-drink systemfor
potential back flow of carbonated
water into copper water intake |ines

Do not use gal vani zed (zi nc-coat ed)
containers for preparing or storing
aci dic foods

Store chemicals in their origina
containers in a separate area away
from food preparation areas

Wash hands thoroughly after handling
chem cal s

RELATED | NSTRUCTOR ACTIVITY
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(2) Physical hazards are exenplified by the
contam nation of food wth itens such as
gl ass, nmetal, or bone particles. The
follow ng are food safety controls:

(a)
(b)

(c)

(d)

(e)

()

Do not use gl asses to scoop ice

Do not chill glasses or any food itens
inice that will be used for drinks

Do not store toothpicks or non-edible
garni shes on shel ves above food
storage or preparation areas

Pl ace and mai ntain protective shields
on lights over food storage and
preparation areas

Cl ean can openers before and after
each use and replace or rotate bl ade
as often as necessary

Renove staples, nails, and simlar

obj ects from boxes and crates when
food is received so these naterials do
not later fall into the food

RELATED | NSTRUCTOR ACTIVITY
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3.

(3) Biological hazards are typically harnfu
bacteria, parasites, viruses, or fungi
that contam nate food. This hazard
results in the highest nunber of foodborne
illnesses and is the focus of this course
M cr obi ol ogy

a.

Defined as the study of mcroscopic forns of
life (called m croorgani sns), such as bacteri a,
viruses, parasites, and fungi

(1)

(2)

M croscopi c neans that they are too snall
to see wth the naked eye. Can al so not
snell or taste their presence

Wi | e some microorgani sns are benefici al
such as yeast used for bread rising or the

fungus used to make the drug penicillin,
ot hers can cause ill ness
(a) Mcroorganisns that cause ill nesses

are called “pathogenic”; those that
produce harnful toxins as they
multiply are called “toxigenic”

(b) \When pat hogeni c m croorgani sns result

in foodborne illness, these illnesses
are generally classified as either
i nfections or intoxications

RELATED | NSTRUCTOR ACTIVITY
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b.

Bacteria normally exi st as vegetative cells,
whi ch are capable of growth and reproduction

(1) To reproduce, bacteria divide in half;
each of these cells can then divide again
at a rapid rate

Sone bacteria can produce thick-walled
protective structures called spores

(1) Spores often survive cooking or freezing
and even sanitizing chemcals

(2) Spores do not reproduce, but when
conditions inprove (e.g. the tenperature
is within the danger zone) the bacteria
can becone vegetative and grow and
r epr oduce

The chain of infection is the conbinati on of
factors which will make a food unsafe. Each
link in the chain nust be controlled and
monitored in order to protect the custoner

(1) The agent is the bacteria, parasite, or
virus that may cause the illness

(2) The reservoir is the environment where the
agent is normally found. The reservoir 1is
ei ther man, animal or the environnent

RELATED | NSTRUCTOR ACTIVITY
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(3)

(4)

For an agent to infect another individual
it nust have a node of escape by which it
can exit the reservoir

(a) Fecal deposit

(b) Rupture of boil, pinple, etc

(c) Contact of reservoir with food item
(d) Cough, sneeze, respiratory tract

The npbde of transnission is the npvenent
fromthe reservoir to the host

(a) Hands to food to nouth

(b) Environnent (airborne, fomtes)
(c) \Wwater

(d) Food

(e) Vectors (flies, rodents)

(f) Food contact surfaces (cross
cont am nat i on)

RELATED | NSTRUCTOR ACTIVITY
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(5)

(6)

Mode of entry is the way in which a

m croorgani smcan enter the host (the
human)

(a) Inhaling

(b) Cuts

(c) Drinking/eating

A susceptible host is one that can catch

t he foodborne i1l ness because they have no

immunity to it

(a) Children, elderly, and people with
weakened i mmune systens are at
greatest risk for foodborne ill ness.
They are less able to fight off
di sease

C. Preventi on

(1)

(2)

(3)

infection is not
occur

If the entire chain of
conpl eted, then no infection wll

The goal of food safety practices is to
break the chain of infection

The nost likely Iink to interrupt is the
node of transm ssion

RELATED | NSTRUCTOR ACTIVITY
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4.

(a) If transm ssion can be prevented,
illnesses will not be caused in the
pat rons

(b) Avoiding transm ssion i s best
acconpl i shed by preventing cross
contam nati on, good personal hygi ene,
careful adherence to tine and
t enper at ure gui del i nes, and overal
safe gall ey practices

Foodborne ill nesses caused by bacteria

a.

Foodborne infection is a disease that results
fromeating foods that contain harnfu

m croorganisns. |In order to cause illness, the
m croorgani sns nust be alive. D seases such as
sal nonell osis, shigellosis, and listeriosis are

f oodbor ne i nfections

Foodbor ne intoxication results when toxins,

whi ch are poi sons produced by bacteria, are
present in food and cause illness. Unlike
with an infection, toxins may still cause

si ckness even after the bacteria have been
killed. Exanples of this include botulism and
st aphyl ococcus

Cl ostridium perfringens, Bacillus cereus, and
E. coli O157:H7 have characteristics of both
i nfections and i ntoxications

RELATED | NSTRUCTOR ACTIVITY

Definitions for terns used in
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(1)

(2)

(a)
(b)
(c)

Sal nonel | osi s infection, caused by

Sal nonel | a
| ncubation period: 8-72 hours
Duration of illness: 2-3 days
Synptons:  Abdom nal pain, headache,
nausea, vomting, fever, diarrhea

(d)

(e)

()
(9)

Shi gell osis infection,

Reservoir:
i ntesti nal

Donestic and wild ani mal s,
tract of humans

Foods involved: Poultry and poultry

sal ads, neat and neat products, mlKk,
shel | eggs, egg custards and sauces,
and ot her protein foods

Spore former: No

Prevention: Refrigerate food,
properly cool cooked neats and neat
products, avoid fecal contam nation
from f oodhandl ers by practicing good
personal hygi ene, avoid cross-
contam nati on

caused by Shigella

bacteri a

(a)

| ncubation period: 1-7 days

RELATED | NSTRUCTOR ACTI VI TY
the follow ng section:

| ncubati on period: The tine
bet ween when an 1 ndi vi dual
consunes contam nated food and
when his or her sunptons are
pr esent

Duration of ill ness:
the il ness Tasts

How | ong

Synptonms: The physi cal
of the di sease

si gns

Reservoir: A host, carrier, or
vehicl e for di sease-causing

m croorgani sns. See chai n of

i nfection discussion above

Foods i nvol ved: Foods that are
known to carry or transmt the
di sease

Spore fornmer: States if the
bacteria forns spores as
defi ned above

Preventi on: How t he chai n of
infection may be stopped
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(3)

(b)
(c)
(d)
(e)

()
(9)

Duration of IIlIl ness: | ndefinite,
depends on treat nent

Synptons: Diarrhea, fever, chills,
| assi tude, dehydration

Reservoir: Human bei ngs

Foods i nvol ved: Potatoes, tuna,
shrinp, turkey and macaroni sal ad,
|l ettuce, noist and m xed foods

Spore former: No

Prevention: Avoid cross-

contam nation, avoid feca

contam nation from foodhandl ers by
practicing good personal hygi ene, use
sanitary food and water sources,
control flies, rapidly cool foods

Listeriosis infection caused by the
bacteria Listeria nmonocytogenes

(1)
(2)

(3)

| ncubation period: 1 day-3 weeks

Duration of illness: Indefinite,
depends on treatnent, but has high
fatality in the i mmunoconprom sed

Synptons: Nausea, vomting, headache,
fever, chills, backache, neningitis

RELATED | NSTRUCTOR ACTIVITY
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(4) Reservoir: Soil, water, nmud, human
bei ngs, donestic and wild ani mals,
f ow

(5) Foods involved: Unpasteurized mlk
and cheese, vegetables, poultry and
nmeat s, seafood, and prepared, chilled
ready-t o-eat foods

(6) Spore former: No

(7) Prevention Use only pasteurized mlKk
and dairy products, cook foods to
proper tenperatures, avoid cross-
contam nation, clean and disinfect
surfaces, avoid pooling of water

d. Staphyl ococcus intoxication caused by
St aphyl ococcus aur eus

(1) Incubation period: 1-6 hours
(2) Duration of illness: 24-48 hours

(3) Synptonms: Nausea, vomting diarrhea,
dehydrati on

(4) Reservoir: Human beings (skin, nose,
throat, infected sores), also animls

RELATED | NSTRUCTOR ACTIVITY
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(5)

(6)
(7)

Foods involved: Ham and ot her neats,
war med- over foods, dairy products,
custards, potato salads, creamfilled
pastries, and other protein foods

Spore former: No

Prevention: Avoid contam nation from
bare hands, exclude foodhandlers with
skin infections fromfood preparation,
proper refrigeration of food, rapid
cool ing of prepared foods

e. Costridiumperfringens enteritis infection

or

i ntoxi cation caused by bacteria

Clostridiumperfringens. Also called
“leftover disease”

(1)
(2)
(3)
(4)

(5)

(6)

| ncubation period: 8-22 hours
Duration of illness: 24 hours
Synptons:  Abdom nal pain, diarrhea

Reservoir:_ Intestinal tract of
humans, aninmals, soil

Foods invol ved: Cool ed neat, poultry,
gravy, beans that have been cool ed
sl oWy

Spore former: Yes

RELATED | NSTRUCTOR ACTIVITY
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(7)

Prevention: Use careful tine and
tenperature control in cooling and
reheating cooked neat, poultry and
bean di shes

e. Bacillus cereus gastroenteritis infection/
i ntoxi cation caused by Bacillus cereus.
Also called “fried rice poisoning”

(1)

(2)

(3)

(4)
(5)

(6)
(7)

| ncubation period: % hour-5 hours; or
8-16 hours depending on form

Duration of ill ness: 6-24 hours; 12
hour s

Synptons: Nausea, vomting, diarrhea,
abdom nal cranps

Reservoir: Soil, dust

Ri ce and rice dishes,
dry food m xes,
product s,
meat | oaf

Foods i nvol ved:
custards, seasoni ngs,
spi ces, puddi ngs, cereal
sauces, vegetabl e dishes,
Spore former: Yes

Use careful tinme and

and qui ck-chilling
hol d hot foods
r eheat

Preventi on:
t enperature contr ol
met hods to cool foods,
at proper tenperatures,
| eftovers properly

RELATED | NSTRUCTOR ACTIVITY
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f. Botulismintoxication caused by C ostridi um

botulinum Al so called “hone-canning
di sease”
(1) Incubation period: 12-36 hours+;
neur ol ogi cal synptons occur after 72
hour s
(2) Duration of illness: Several days-
years
(3) Synptoms: Vertigo, visua
di sturbances, inability to swall ow,
respiratory paral ysis
(4) Reservoir: Soil, water

(5)

(6)

| mproperly processed
| ow aci d foods,
grilled onions
pot at oes,
st ews,

Foods i nvol ved:
canned goods of
garlic-in-oil products,
in butter sauce, |eftover
foil -wapped baked pot at oes,
meat/ poul try | oaves

Spore former: Yes

RELATED | NSTRUCTOR ACTIVITY
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Do not use hone-canned
products, use careful time and
tenperature control for all |arge,
bul ky foods, purchase only snal
gquantities of garlic-in-oil mxtures
use imedi ately and refrigerate, cook
onions only on request, rapidly cool

| eftovers

Pr eventi on:

g. Canpyl obacteriosis infection caused by
Campyl obacter jejuni

(1)
(2)
(3)

(4)

(5)

(6)
(7)

| ncubation period: 3-5 days

Duration of illness: 1-4 days
Di arrhea, fever,

pai n, headache

Synpt ons:
abdom na

nausea,
Reservoi r: Intestinal tract of
donestic and wild ani nmals

Foods involved: Unpasteurized mlKk
and dairy products, poultry, pork,
beef, and | anb

Spore former: No

Prevention: Thoroughly cook food,
avoi d cross contam nation

RELATED | NSTRUCTOR ACTIVITY
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h. E. coli OL57:H7 enteritis infection/

i ntoxi cation caused by Escherichia col

(1) Incubation period: 12-72 hours

(2) Duration of illness: 1-3 days

(3) Synptonms: Diarrhea, could becone
bl oody di arrhea; severe abdom nal
pai n, nausea, vomting, occasiona
fever

(4) Reservoir: Intestinal tract of
animals, particularly cattle, human
bei ngs

(5) Foods involved: Raw and undercooked
ground beef and other red neats,
i nported cheeses, unpasteurized mlKk

(6) Spore former: No

(7) Prevention: Thoroughly cook ground
beef, avoid cross contam nation, avoid
fecal contam nation from foodhandl ers
by practicing good personal hygi ene

5. Foodborne illnesses caused by parasites and viruses

a. Parasites are tiny organisnms which depend on a
living host to provide certain requirenents for

growt h

RELATED | NSTRUCTOR ACTIVITY
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(1) Trichinosis is caused by the parasite
Trichinella spiralis, a roundworm

(a) Incubation period: 2-28 days

(b) Duration of illness: Indefinite
dependi ng on treatnent

(c) Synptoms: At first limted to
nausea, vomting, and stomach pain.
Later, nmuscle pain and stiffness,
fever, and a rash devel op

(d) Reservoir: Pigs, wild aninals

(e) Foods involved: Undercooked pork or
w | d bear neat

(f) Prevention: Cook pork thoroughly or

freeze it for at |east 30 days at 5°C
will kill the organism

b. Viruses are the smallest and sinplest life-form
known. Unlike bacteria and parasites, viruses
are not conplete cells and do not reproduce in
food. Like bacteria, however, sonme viruses nay
survi ve cooking or freezing. Also like
bacteria, viruses can be transmtted to a human
host by food or food-contact surfaces
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(1)

(1)

Norwal k virus gastroenteritis infection

(a)
(b)
(c)

(d)

(e)

()

| ncubation period: 24-48 hours
Duration of illness: 24-48 hours

Synptons: Nausea, vomting, diarrhea,
abdom nal pai n, headache, | ow grade
fever

Reservoir: I ntestinal tract of human
bei ngs

Foods involved: Raw shellfish, raw
veget abl es, sal ads, prepared sal ads,
wat er from contam nated human feces

Prevention: Obtain shellfish from
approved, certified sources, avoid
fecal contam nation from foodhandl ers
by practicing good personal hygiene,

t hor oughly cook foods, use chlorinated
wat er

Hepatitis A

(a)

(b)

| ncubati on period: 15-50 days, nedian
28 days

Duration of illness: 2-4 weeks for
acut e di sease, nonths-years of
conval escence

RELATED | NSTRUCTOR ACTIVITY
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(c) Synptonms: jaundice (yellow ng of the
skin and eyes that is a sign of liver
damage), nausea, abdom nal pain, and
| et har gy

(d) Reservoir: Human carrier, feces

(e) Foods involved: raw oysters and
clanms, raspberries and strawberries
recently

(f) Prevention: Obtain shellfish from
approved sources, avoid fecal
contam nation from foodhandl ers by
practicing good personal hygiene,
obtain fruits and vegetabl es from
approved | ocations and wash thoroughly
bef ore serving

5. Controlling Gowh of M croorganisns

a.

M croorgani snms, like all living creatures,
require food and water to grow and replicate.

CGenerally, bacteria live well in potentially
hazar dous foods because these foods are often
warm noist, protein-rich, and neutral or |ow
in acid.

Optimal growh conditions and the nethods to
control these critical control points are
descri bed using the acronym “FAT-TOM :

RELATED | NSTRUCTOR ACTIVITY

Addi ng vi negar or

| enon j ui ce,

whi ch are highly acidic foods

to a product wll

hel p sl ow
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bacterial growh.
(1) Food: Hi gh-protein foods are likely to be

recei ved al ready contam nated or may be

easily contam nated | ater

(2) Acidity: Acidity is measured on a scale
fromO (very acidic) to 14.0 (very
al kaline or basic). A solution with a pH
aci d-al kal i ne neasurenent of 7.0 is
neutral. Mst PHFs have a pH | eve
between 4.6 and 7.0

(3) Tinme: PHFs should not remain in the
t enper at ure danger zone for nore than four
hours during the entire foodhandling
process

(4) Tenperature: The tenperature danger zone

for PHFs is 40-140°F. However, bacteria
can survive at |ower tenperatures
therefore refrigeration is not total
protection agai nst bacterial growh

(5) Oxygen: Sone bacteria require oxygen to
grow, while others require no oxygen.
However, nost of the bacteria that cause

f oodborne illness can grow either with or \ater activity can be reduced
wi t hout oxygen to safer |evels by freezing,

dehydrating, adding sugar or
salt, or cooking.

Dry foods, such as rice and
beans becone PHFs when water is
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(6) Mdisture: The anmobunt of avail abl e water
in food is called the water activity (Ay).
The | owest A, at which harnful bacteria
will growis 0.85. Mst PHFs have an A,
of 0.97-0.99, which is ideal for bacterial
growt h
d. Tinme and tenperature together are the best way
to control bacterial growth. Wen abused,
these critical control points are responsible
for a | arge percentage of all foodborne illness
out br eaks
6. Summary
a. Introduction
b. Three types of hazards
c. Mcrobiol ogy
(1) Definitions
(2) Chain of infection
(3) Prevention of infection
d. Controlling the growth of m croorgani sns

(1) FAT-TOM



