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T shydration, enteritis
S jarr] bdominal pain, chills, fever, vomiting, dehy \ or loca]
, ! o A 2 al b © ' ¥

e Symptoms: diarrhoea, abc foul-smelling stools

infection may also occur; watery, greenish,

Foods commonly involved: d dof .
- - ; roducts made from them;
~ 1. animal products like meat, poultry, dirty shelled eggls anigr house by diseased an?r;] nl"eat
and poultry that may have got contaminated at the slaug als
ducks’ eggs
high risk foods
mutton biriyani
seafood from polluted waters ; 3 : '
canned foodslihat are opened, have got contaminated and are held without refrigeration

once opened
/,‘nudf tions necessary for an outbreak: :
1. the food must contain or get contaminated with the organism
2. these bacteria should be present in considerable numbers
3. live organisms should be ingested

exposed to warm temperatures for long hours, for example, milk, figh

L ro

Ao

revention:
/p Purchase meat, poultry, eggs and fish that have been thoroughly inspected for

wholesomeness. _
2. Wash hands often, especially after using the toilet and after handling raw meat, poultry and

any soiled objects.
. The food handler’s nails should be trimmed and clean.

3

4. Keep equipment clean and hygienic.

5. Rodents and insects in the vicinity of food preparation areas should be controlled.
6

. Growth of the organism may be prevented by adequate refrigeration as Salmonella are very
sensitive to temperature and do not multiply in low temperatures.
7. These bacteria can be destroyed by thorough cooking to at least 66°C for at least twelve

minutes.
8. Leftover food should be reheated quickly and thoroughly.

/I/T yphoid and Paratyphoid (Enteric Fever)

_Ayphoid ﬁ:yphoid fever is caused by Salmonella typhi, whereas paratyphoid fever is caused by
Salmonella enteritidis. Both organisms are excreted in the faeces and urine of patients suffering from
the disease or are excreted by healthy carriers. Outbreaks of both diseases are caused by water
contaminated by sewage and food contaminated by food handlers directly or indirectly

Ty§hoid is a common infection seen in India, especially in areas where hygiene star‘ldards are
p()or.

—Organism: Salmonella typhi
ncubation period: fourteen days
/Dumtion' of illness: one to eight weeks

/ﬁade of transmission:

i vghicle transmission through contaminated milk and water
2. direct contact through hands that are contaminated
3. vector transmission by flies and other insects
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ymptoms: malaise, headache, hj

h .
pleeding from the bowels gh and continued feve

r, cough, anorexia, vomiting, diarrhoea,

sods commonly involve
contaminated water

p /P?f.'m'ution:
g 1. 1l persons or suspecte

areas.
Use boiled cooled water.

There should be proper sewage dj _
Use pasteurised milk and othgr d:\?f}?sl;arlo?:lnuitrsmn-leaky N

Control the growth of rodents and insects
Protect by immunisation with vaccines '

d: raw milk, veget
getables grown on sewage farms, especially if eaten raw, and

d carri
rriers should not be allowed in food preparation and service

S SN

IL /ﬁraryphoid Organism: Salmonella enteritidi
' ‘ tidis, :
- ~TIncubation period: one to 15 days s, serotype Paratyphi A, B and C.

Duration of illness: one to three weeks

)Aade of transmission:
T v?l1icle transmiss_ion through contaminated foods like frozen foods, ice and ice creams
2. direct contact by infected carriers and persons who have not washed hands adequately; the
source is the faeces and urine of infected persons
3. vector transmission through houseflies

o - il e o D e e = e o~

v .
Aoods commonly involved: contaminated foods, especially confectionery; frozen foods and ice
creams
/Prevenh'un: same as for typhoid

// Bacillary Dysentery or Shigellosis

It is caused by a rod-shaped bacteria that causes an infection in the intestine of humans, The main
cause for spread of this infection is poor personal hygiene and faulty sewage disposal.

~Organism: Shigella sonnei, S. dysenteriae
/Jnmba!ion period: one to seven days

)dodt’ of transmission:
1. direct contact with hands and clothing soiled with excreta of a person who is ill with the
disease or is a carrier
5 vehicle transmission through contaminated food and water

3. vector transmission through houseflies

mptoms: abdominal cramps, fever, chills, diarrhoea, watery stools (frequently containing blood

and or mucous), nausea, dehydration

/Foads commonly involved:
1. moist, mixed foods like fish or macaro
2. mutton pie, blancmanges and puddings
3. milk, beans and potatoes

ni salad, mutton cutlets,
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Prevention: el 3
1. Practice methods of personal hygiene. Il persons or carriers should not be allowed i, ol
preparation and service areas, - all portions. .

Cook foods thoroughly. Chill foods promptly in sm

Protect and treat water.
Control flies and other pests.
Dispose of sewage in a sanitary manner.

}Cﬁolera ‘ | |
: :
A Vibrio cholerae which is present in il

[Cholera is caused by the comma-shaped bacteria ’
\contaminated by faeces of people suffering from cholera. When ba;}tgn;fntt?r the body, they
multiply rapidly in the small intestine and violent diarrhoea sets in. 1his _@9“ occurs mainly

in Asia and Southern Europe’.\

0 h ol

o Organism: Vibrio cholerae

Incubation period: one to six days
e

Mode of transmission:
direct contact with hands and clothing soile
ingestion of polluted and contaminated water,
contaminated equipment
4. vector transmission by houseflies

d with the excreta of a diseased person
food and aerated water

/

SESES

b

Symptoms: sudden onset of severe watery diarrhoea, vomiting, cramps in the legs, thirst and rapid
dehydration; the stools are compared to rice water, there may be griping pain in the abdomen; |
epidemics take a serious turn and mortality rate varies from five to 75 per cent or more.

_Foods commonly involved:

1. fish and shellfish from polluted waters
2. aerated drinks prepared from polluted waters
3. contaminated, stale food

/re vention.
1. Protect food and drink from flies and dust.
Use suitable disinfectants and wash hands properly.
Dispose of wastes and excreta properly.
Water should be chlorinated and boiled before consumption.
Do not consume suspect food which may be raw, stale or overripe fruit which may be §
exposed to the source of infection.
6. Cook food thoroughly as vibrios are killed by boiling for a few seconds.

;/Vibrio Parahaemolyticus

[his is a common cause of food poisoning in Japan, These non-cholera vibrios are found in seafood
such as fish and shellfish and in coastal waters. The infection occurs when seafood is not cooked

I."h :,L. W N

thoroughly.
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m: Vibrio pr:rahacmoiyﬁcus
on period: Twelve hours

e of Transmission:
_contaminated seafood and seawater
cross-contamination from salt w i '
. a dgik: :
contact surfaces ter fish and sea water used for cleaning food and food

m sacute diarrhoea, abdominal pain, mild fever

,@ommonly Involved: salt water fish, prawns,

Cook foods thoroughly.

:" foods to be held, immediately.

uﬁvo_l.d cross-contamination from salt-water fish,

. Do not use sea water for washing foods which are to be eaten raw.
. Sanitise equipment and work surfaces.

5. _D'O.;-P‘“ use sea water for cleaning production areas.

vomiting, chills, headache and prostration
crabs and other shellfish

nteropathogenic Infection or Gastro-enteritis

‘ Esdwnchza coli is a normal inhabitant of the intestinal tract of humans, many strains cause acute
in mfants and some can infect adults also. It is also often the cause of a gastro-intestinal upset

't vellers diarrhoea'. The disease causing strains are enteropathogenic, i.e,, they cause disease in

tero; or intestine. They are present in the human and animal intestine and are excreted in faeces.

ism: Enteropathogenic Escherichia coli (EEC)

period: Twelve hours to two days

d ;qf transmission: Raw food contaminated with sewage, contaminated hands, cross-
tamination of food and careless storage, sewage pollution of water

; s: Two types of infections are seen. In the Ist type E. coli may produce an enterotoxin and
sult in a cholera-like illness. The ingested organism colonises in the upper small intestine and
uces the toxin resulting in travellers’ diarrhoea and infantile diarrhoea.

[he second type of E. Coli infection results in an invasive type of illness. This is a dysentery-like

me with fever, chills, profuse watery diarrhoea with mucous and blood and colitis.

on:
Chill food rapidly in small quantities.
ook food thoroughly.
> personal hygiene. | | |
h all vegetables thoroughly, especially salad vegetables and chutney ingredients like
' coriander leaves, mint and green chillies.
5. Protect and treat water.
6. Dispose sewage in a sanitary manner.
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. o eause serious food borne infection
Listeria are aerobic, non-spore forming bacteria that £t €805 o oneg pregnaﬁevfégm N the
vulnerable age group, particularly the old, mﬁrm’];h] Oglgin{mq] feed ST

3 T i S ATV ag A 8 ¢ . i
inte 2. These bacte ‘1a are o lnd mn lhc !“011; \’Lg(tﬂ €S ¢ = !
infants. These bacteria are fou Lo Lif infected, the chances of death are hi

This fatal food borne illness 1s uncommon i 4O sy the United States in 1985, __SIeph__

1sing more o {7 Lister;,
b?ofilms. Bacteria in biofilms are more difficult to kijj :'ti“

rium thrives in wet areas, refrigerators and foqq Storg

monocytogenes was resposible for cat
is capable of forming and growing in
sanitisers and disinfectants and the bacte
drains.

Organism: Listeria monocytogenes, a bacterium.

Lated with Listeria is consumed, the bacteria multiplieg in ]

Incubation Period: When food contami
the gastrointestinal tract causing listeriosis. |
Mode of Transmission: Milk and meat of infected animals; susceptible foods which are rEfrigerated,
like soft cheese, salads, sausages. Listeria 1s a ubiquitous organism and !:)ecause of its ubiquitoy
nature is difficult to keep out. Airborne droplets from contaminated dr.ams.contam.mate the flogr
and ultimately food. Cockroaches, backflow in drains, cracks and crevices in the kitchen, Cutting

boards etc. harbour Listeria.

Symptoms: Miscarriages and still births in pregnant women, meningitis and septicaemia iy

infants.

Foods commonly involved: Refrigerated foods that are likely to be contaminated and cannot be
heated like soft cheeses, prepacked salads, sausages, meat, milk products and foods served in
Deli’s, also chilled raw chicken and unpasteurised milk. Since the organism is capable of growing
at 5°C, hence the refrigerator which is used to control the growth of most other pathogens cannot
be relied upon to control the growth of Listeria. The bacterium grows in mildly acidic conditions,
They have been isolated from fruits, vegetables, milk, cheese, meats and seafood.

Prevention:

1. Proper maintenance of drains and grease trap systems in the kitchen to prevent backflow of
water.

2. Regular pest control as fruit flies and cockroaches that thrive in drains can spread the
disease.

3. Introducing technically sound cleaning practices for floor drains, sinks and greasetraps that
prevent the formation of potentially harmful airborne droplets from drain water, which
gets sprayed into the air through traditional cleaning methods.

4. Washing any item that accidently falls on the floor before placing it on a food contact
surface.

5. Discarding food items that accidently fall on the floor.

6. Thorough cleaning of both food contact and non-food contact areas specially difficult
to clean and frequently missed nooks and corners in the kitchen. Areas in and around
equipment, especially wet grinding and refrigeration areas, chopping boards and slicers &
well as wash-up areas, sinks and drainage boards.

Thorough heating up of frozen and refrigerated foods.
8. Pasteurisation of milk and use of the same for making cheese.

~]
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AL INFECTIONS

Infectious Hepatitis

.’-Drganism: Hepatitis A virus

~ Incubation period: twenty-five days

Mode of transmission:

1. contact transmission: food or water contaminated by direct contact with the faecal-oral
route of the diseased person or carrier

2. contact with the hands of an infected person which are not adequately washed

3. vehicle transmission by consuming contaminated food, polluted drinking water or shellfish
4. vector transmission by houseflies,

T‘_-Symptoms: ja.undice, loss of appetite, abdominal discomfort, severe nausea and vomiting which
~ could result in dehydration, fever, weakness, marked weight loss

Foods commonly involved: milk and other beverages; shellfish, contaminated foods, contaminated water
 Prevention:
1. The food handler should maintain proper standards of cleanliness.

2, Prevent the entry of persons sick with hepatitis or those who are carriers in food preparation
and service areas.

3. Control the growth of houseflies.

4. Shellfish should be cooked thoroughly and foods like milk should be adequately heated.

5. Keep plumbing in excellent order; prevent contact of sewage with food or food contact
surfaces.

INFESTATIONS

M Amoebic Dysentery

Amoebiasis is caused by the protozoan Entamoeba histolytica. The disease may occur with or without
dh\ical manifestations. Amoebic dysentery is considered to be the intestinal manifestation of the disease.

" Organism: Entamoeba histolytica
- Incubation period: three to four weeks

Weq’ transmission: by ingestion of cysts in food and drink, vehicle transmission by contaminated
o '-‘.V‘égeba.bl&s from fields irrigated with contaminated water, vector transmission due to flies and rodents
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OOD-BORNE ILLNESS

@f!icmorganisms which cause food-borne illnesses are bacteria, viruses, protozoans and ne m
mong all these microorganisms, bacterial contamination is the 'mos_t cCommon cause
poisoning in the catering industry. It usually results from mishandling of food. These illne
characterised by a severe disturbance of the stomach and intestines which occurs after cong
food in which the offending bacteria were given a chance to multiply. Such illnesse
divided into two categories: food poisonings and food infections. 5 lata st

' pea TRy f o Lol 5 A e 20 \ ' ¥ ‘
» ood Poisoning ’ e Tl e S
734381 Sl patRLe

Food poisoning or food intoxication is an illness caused by
Xins present in contaminated food. The toxin may be a
poisonous chemical toxin wtﬁchisaccidentally--or'infenﬁoﬁhllﬁ ~ Naw
added, a naturally occurring poison like solanine in green
potatoes or a toxic metabolite excreted by bacteri mr'“jm"j: Sl
In bacterial food poisoning, the t 4 "i"” ’m’"’h
during multiplication of cells. When f e mi-"-
the toxin already present irritates
stomach and causes vomiting. If the
intestine, it may cause abdominal pa;
The incubation period for such fooc
comparatively shorter (one to six hot
bacterial food infections. The offensi

: '--_EH?H 4 4
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- » The number of reported cases has doub,
e In spite of more public awareness about |
e The standards of food hygiene in most










il

L

T —

' UUU DV W Idurudu LA

sersonnel to follow proper sanitary procedy uring food preparation. Hence, the need for food service
staphylococci are facultative aerop rés n food preparation and practise correct hand habits.
pores. The toxin they produce is i = a_nd are able to survive without oxygen. They do not form
SpOTs>: ot AR 150 €atresistant, therefore although the bacte ; y'l d d
they are not affected by high IE\Pelszc;cii;;i r(;?tsilll':tabclle for the growth of staphylococci. However,
/‘Jr-gmu'sm: strains of Staphylococcus gy reus 2P R L. mf_ats)
/'.w:g of toxin: gnterotoxin
/rfcubation period: two to six hours
.}zu-at:‘mi of illness: six to 24 hours
ymptoms: salivation, nausea, vomiting, abdominal cra
/morta]iw is extremely low, in sey m
}mds commonly involved:
1

L prglt(&'elg lf‘:)C:dZOths tI:lat have undergone much handling like meat, fish, milk and poultry

2. co : Inten ed to be eaten cold for example, custards, trifles, cream puddings
sandwiches with egg, ham or meat filling, ham salad, cold cuts : . =

3. foods ?XPOS?C! to lukewarm temperatures for a few hfours

4. foods insufficiently refr.igerated due to large bulk or high refrigeration temperatures

5. left-over foods along with gravy which are not stored at adequately low temperatures

/Mod(? of lt £ ’;”53”55‘??7; inioufces from where microorganisms enter food are mostly human or animal
aﬂfﬂ include droplet infection from nasal passages, for example, sneezing, and direct contact with
boils and infected wounds.

Ps, diarrhoea, sub-normal body temperatures;

/p;wention
1. Use raw ingredients free from Staphylococcus aureus, for example, pasteurised milk, and
keep employees with any Staphylococcal infection like boils etc. away from food.
2. Prevent cross-contamination from raw meat to cooked meat and from contaminated
equipment, utensils or hands to high risk foods.
Kill the organisms by heat treatment, for example, pasteurisation.
4. Since the toxin is resistant to heat and hence is destroyed only when boiled gradually for
at least 30 minutes, we cannot rely on cooking to prevent the illness.
5. The growth of Staphylococci can be controlled by rapid cooking, chilling and prompt

refrigeration.
6. Practice personal hygiene.

‘mulism

This is an uncommon type of food poisoning. It is produced by an anaerobic spore-forming bacteria

which is found in the soil. The organism produces a toxin which is extremely poisonous and affects
h of approximately two-thirds of the affected victims.

As these bacteria are present in the soil, they contaminate vegetables. When they are present
in marine soil and beds of fresh water lakes, fish also get contaminated. Since the organism is

a strict anaerobe, it is unable to grow unless oxygen is excluded. Therefore, it is usually able to
grow in canned };ottled and vacuum packed foods. The spores of this organism are extremely heat

©»

the nervous system resulting in the deat
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:f./ﬁ.'-:‘s commonly mvolved:

£ 1. Inadequately processed home-canne
acid toods like canned tomatoes t

present. These microbes aid the ;

the pH.

Smoked products that have

Damaged, leaky and rusty cans
. . A 0 SV cans or cans ‘\;itl sroke sald. Tha y
have a spoiled appearance. \ broken seals, The contents may or may not

d foods
peaches
growth

« Including low and medium acid foods,
and pears in which other microorganisms are
and toxin production of C, botulinum by raising

been under-processed.

fa) I"J

.;,;. ode of transnuission:  The spores are transferre

5 ),f:wm‘un:

1. Use approved heat processes for canned food

D o™ Soy - - S
2. Reject gassy or spoiled canned food and refuse to taste doubtful food
: :

. Avoid leftover cooked foods that are not well reheated, or raw and precooked foods that
have been frozen, thawed and held at room temperature.

1, Smokeujl fish should be heated to at least 85°C for 30 minutes and should be frozen
immediately after packaging.

5. Heat food to 100°C for a few minutes to destroy toxin w

d from the soil into food which is then consumed.

hich is thermolabile.

: ,/éacillus cereus Food Poisoning

Bacillus cereus is a spore-forming aerobic rod-shaped bacteria which causes a toxic tvpe of
ood-borne illness. It is found in soil, dust, water and on cereal grains. It is a common type of food
poisoning. The food usually affected is rice, especially boiled rice which is prepared and used on
the following day. The spores survive boiling. They germinate, multiply and release a toxin in rice
if it is not refrigerated. If the rice is not reheated thoroughly the toxin is not destroyed and the rice
will cause food poisoning,.

Outbreaks sometimes follow celebratiops where rice was not washed properly in clean water or

~ was boiled in advance and cooled slowly>

Organism: Bacillus cereus

;-',Tnxin: an enterotoxin produced in food
~Incubation period: one to 16 hours
_Duration of illness: twelve to 24 hours ‘ _ =
~ Symptoms: the onset of the symptoms is sudden and they include abdominal pain, acute vomiting
/anjd diarrhoea; usually there is no fever
_Foods commonly involved: cereals like reheated
fried rice, spices
_Mode of transmission: contaminated cereals, gra
* are present in soil.

boiled rice, cornflour thickened sauce, Chinese

ins especially rice, from the environment, as spores

revention:

1. Cool cooked food rapidly and refrigerate pmmptl_v.

2. Reheat food thoroughly and sel:.ve i;l::;iui ;‘:,:::\;‘, P
3. Keep the interval between cOOKINg AN EEETE















vomit or remnants of food by
inoculating into appropriate media, but also to determine .thE
total number of bacteria and the relative numbers of each k'md
involved. This will give a better indication of the organism
involved. Stool samples of the kitchen employees and food
handlers should also be investigated. The samples should be
examined aerobically and anaerobically. Phage typing of the
organisms should be done to complete the laboratory
investigation. (e#7Animal experiments : It may be necessary to
feed rhesus monkeys with the remnants of food. Protection
tests are useful in the case of botulism; in this, a saline filtrate
of food-stuff is injected subcutaneously into mice protected
with antitoxic sera, keeping suitable controls. {4 Blood for
antibodies : This is useful for retrospective diagnosis.
/(_e,}fﬁ'nufronmentu! study : This includes inspection of the

eating place(s), kitchen(s), and questioning of food handlers
regarding food preparation. ata analysis : The data
should be analyzed according to the descriptive methods of
time, place and person distribution. Food-specific attack rates
should be calculated. A case control study may be undertaken
to establish the epidemiologic association between, illness and
the intake of a particular food.

causative agent from stool,

REVENTION AND CONTROL

FOOD SANITATION : (# Meat inspection : The food
animals must be free from infection. This can be ensured by
their examination by veterinary staff, both before and after
slaughter. (ii}-Personal hygiene : A high standard of personal
hygiene among individuals engaged in the handling,
preparation and cooking of food is needed. _{if)” Food
handlers : Those suffering from infected wounds, boils.
diarrhoea, dysentery, throat infection, etc should be excluded
from food handling. The medical inspection of food handlers is
required in many countries; this is of limited value in the
detection of carriers, although it will remove some sources of
infection (12). (w"Food handling techniques : The handling of
ready-to-eat foods with bare hands should be reduced to a
minimum. Time between preparation and consumption of food
should be kept short. The importance of rapid cooling and cold
storage must be stressed. Milk, milk products and egg products
should be pasteurized. Food must be thoroughly cooked. The
heat must penetrate the centre of the food leaving thereby no






