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The concept of food safety

Definition of food safety

Food safety refers to the conditions and practices that
preserve the quality of food to food-borne or food related illnesses.

Important to know!
To manage food safety in order to keep consumers’ health, it
is important to know:
0 who or what are the enemies?
o how come they from?
o how to recognize them?
o how to fight against them?

3

Food can be related with a large variety
of dangers named also hazards or risks
that can disturb food safety and cause

What are the

L ke enemies
directly or indirectly food related or food
borne iliness.
# The possible food safety risks related to
food consumption can be classified in Wgr?e?rrl(ieetshe

physical, chemical and biological
dangers.

How come they

The sources of food risks are animals, -
rom

peoples and the environment. They
come on food by contamination.

3

How to
recognize them

3

Damaged food can be recognized by
modifications of its normal aspect,
consistency, colour, smell and taste, or
by the presence of the damaging agent.

How to fight
agains them

3

To prevent the risk in order to keep
health and wellbeing we had to practice
food hygiene rules.
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Physical risks in food consumption

Physical dangers can be pieces of metal, wood, plastic,
glass, bandages, etc. present in a food product.

These come here by a bad handling of food during production,
processing or preparation.

Good handling rules and attention can prevent them.

Chemical risks in food consumption

Chemical dangers can be represented by:
o toxins (Exp. from the food composition, from processing,
etc.),
pesticides (for different use, different chemical formula),
heavy metals (Exp. mercury, lead, etc.),
persistent organic pollutants (POPs),
food additives (Exp. preservatives, nutrient
supplements, color and flavor enhancers, antibiotics,
growing hormones),
o allergens,
o other substances like sanitizers or lubricants.
0 microbial toxins (Exp. bacterial toxins T botulinum;
mycotoxins - aflatoxins, patulin, vomitoxin, fumonisins,
blue-green algae toxins - microcystins).

O O 0o

Biological risks in food consumption

Biological dangers can be represented by:

o viruses (Exp. Rotavirus, Hepatitis A, Cytomegalovirus,
HIV),

o0 bacteria (Exp. Listeria monocytogenes, Escherichia coli,
Salmonella, Shigella, Enterobacter, Staphylococcus),

0 protozoa (Exp. Toxoplasma gondii, Giardia lamblia,
Entamoeba histolytica),

0 parasites (Exp. Echinococcus, Anisakis simplex, Ascaris
lumbricoides Trichinella species),

0 prions,

0 pests (Exp. Rodents, Flies, Cockroaches).
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What is food for microbgs, parasites and pests ?

= =

Vehicles Space and food source
They doesn’t produce food They produce transformation
changes and illness after of the food aspect and
consumption composition and cause illness
after consumption.

Ratation hatirash Tood and Toud sty sl

Damages produced on food by different food
safety risks

The food risks can produce different transformation related
to food presentation or composition.
They can act during production, storage, preparation and
consumption of each food product.
The most usually dangers related to food are:
o food poisoning
o food adulteration.
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Microbes and parasites which produce
food born

b diseases

T o

They can by direct harmful.
These are:

Pathogens (viruses, prions,
bacteria like Listeria
monocytogenes, Escherichia
coli, Salmonella, Shigella,

Enterobacter, Staphylococcus),

produce infectious diseases.
Toxigenic microbes (bacteria
like Salmonella,
Staphylococcus and moulds
like Aspergillus sp., Penicilium
sp.), produce infectious food
poisoning.

Parasites (protozoa like
Echinococcus, vorms like
Anisakis simplex, Ascaris
lumbricoides, Trichinella
species), produce digestive
parasitozes or with other
location.

Ilines is produced by
ingestion of contaminated or
infested food.
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Laboratory analyses to f
identify the"presence and
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They can be indirect harmful
These are:

Spoilage microbes (proteolytic
bacteria produce amines,
amides, H,S, lipolytic bacteria
produce free radicals, moulds
produce decomposition) all of
them producing food poisoning.
Pests (flies, beetles, rodents)
produce urine and fecesm carry
pathogens and parasites
producing food damage,
infestation and infection.

lliness is produced by
ingestion of spoiled or
poluted food.

1

Dlrect observation of abnormalltles
in the shape, surface, texture,

amount of dangerous
microbes and toxines in
food. They are made by

colour, smell, taste'gf'a food
product. Can be made by everygne
who pay attention. Has to become a

_daily practice for all food w.
L‘t’ﬁu ers.
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| 1.What is food poisoning? |

Foodborne illness, more commonly referred to as food poisoning, is the
result of eating contaminated, spoiled, or toxic food.

| 2. What Causes Food Poisoning? |

The causes of food poisoning can be categorized into the following two
groups:

M Infectious causes
1 Toxic causes

2.1.Infectious causes of food poisoning

Co-funded by e
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I nfectious causes or O6agentsod include

are the most common causes of food poisoning. This refers to food
which has been contaminated by bacteria or other organisms that
causes an infection after consumption. These cause symptoms of food
poisoning which are confined within the digestive system, e.g.
abdominal pain. Three major causes:

2.1.1.Bacteria

Bacteria is by far the most prevalent cause of food poisoning. When
thinking of dangerous bacteria, names like E. coli, listeria and
salmonella come to mind for good reason. Salmonella is by far the
biggest culprit of serious food poisoning cases.Campylobacter and C.
botulinum (botulism) are two lesser known and potentially lethal bacteria
that can lurk in our food.

E.coli

Listeria

Salmonella

Campylobacter

C. botulinum

2.1.2.Parasites

Food poisoning caused by parasites is not as common as food
poisoning caused by bacteria, but parasites spread through food are still

very dangerous. Toxoplasma is the most often seen parasite in cases of

food poisoning. ltés typically found
in your digestive tract undetected for years.

— -
Toxoplasma R e

R 2

A
R
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2.1.3.Viruses

Food poisoning can also be caused by a virus. The Norovirus, also

known as the Norwalk virus, causes over 19 million cases of food
poisoning each year, and in rare cases, it can be fatal. Sapovirus,
Rotavirus, and Astrovirusbr i ng on simil ar sympt om
common. Hepatitis A virus is a serious condition that can be transmitted

through food.

Norovirus

Sapovirus

Rotavirus

Astrovirus

Hepatitis A

2.2. Toxic causes

Toxic causes or 6agentsbdare the | ea
These highly potent toxins are found within food and once ingested,

attack the body and in some cases, overwhelm the immune system.This

type of food poisoning affects the entire body, the symptoms of which

include dizziness, rapid heartbeat and a skin rash.

Many of the bacteria which cause food poisoning release toxins once
they have penetrated cells within the human intestine. These toxins can
spread within the gastrointestinal tract or travel to other parts of the
body via the bloodstream.

2.2.1.Mushroom toxins

This is the name given to a group of toxins which are found within
various forms of fungi such as mushrooms and toadstools.This occurs in\
wild mushrooms only. The mushrooms that you purchase within '
supermarkets are safe to eat. Poisonous mushrooms: >

Co-funded by e 9 e
Ernsmoiss Programme
aof the Eurcpsean Union
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Death cap mushrooms
(this causes many fatal
poisoning cases).

Inocybe mushrooms

Cortinarius mushrooms

Magic mushrooms

2.2.2.Red kidney bean toxins

Red kidney beans form part of the pulses family (which also includes

peas and lentils) and are available in both dried and tinned versions.

They are often used in recipes such as chilli con carne.The main cause

is a toxin called O6phytohaemaggl uti ni
sugar based protein (glycoprotein) which is found in many types of

beans which includes cannellini beans and broad beans. But some of

the highest concentrations of this toxin are found in red kidney beans.

Red kidney beans

This toxin is killed if red kidney beans are cooked at a high enough
temperature and for the right length of time. It is also important that red
kidney beans are prepared correctly before use which means soaking
them for at least 8 hours before hand.

Corfarsded by the
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2.2.3.Shellfish toxins

Many species of fish such as oysters, clams and mussels contain potent
toxins i known as marine toxins, which can cause food poisoning.
These marine toxins are caused by bacteria and viruses which invade
shellfish, and other types of fish via consumption of contaminated algae
or marine organisms in the surrounding water. Toxins are found within
the head, liver and intestines of fish.Types of fish/shellfish:

1 Herbivorous fish are fish which feed upon vegetable matter
within oceans and seas. This includes aquatic plants, plankton
and algae (e.g. seaweeds). Examples of herbivorous fish
include trout and red snapper.

Red snapper

Trout

1 Carnivorous fish eat meat or flesh of other animals which
includes fish, seals and even humans. Examples of these
include moray eels, sea bass, piranhas and sharks.

Moray eels

Sea bass

Piranhas

P
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1 Shellfish are found in freshwater as well as sea water and
include shrimps, prawns, oysters, cockles, clams and mussels.
They are also known as ofilter fe
that they use a filter process as they feed upon algae and
plankton within the surrounding water.

Shellfish L Py
- T
"Lond

All of these fish contain toxins which are responsible for the following
types of food poisoning:

1 Ciguatera poisoning
1  Scombroid poisoning
1 Shellfish poisoning

2.2.3.1.Ciguatera poisoning

A good example of this is ciguatera poisoning which occurs when fish

such as sea bass consume small marine organisms known as
6dinofl agell at es o whi ch ar e found ir
dinoflagellates contain toxins, e.g. ciguatoxin, which is consumed by fish

and increases in strength and concentration as they move up the food

chain. These toxins are highly potent by the time they reach the human

food chain.

Once consumed by humans they cause ciguatera food poisoning i an

unpleasant gastrointestinal illness which is followed by neurological

symptoms such as depression and fatigue.

2.2.3.2.Scombroid poisoning

Scombroidpoi soni ng occurs when fish has de
due to inadequate storage, i.e. has not been stored at the correct
temperature within a fridge. As the fish decays the bacteria within it

produce toxins such as histamines which cause symptoms very similar

to an allergic reaction. These symptoms include nausea, vomiting and

Co-funded by Sha
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diarrhoea as well as flushing, blurred vision and a severe headache.
These symptoms usually clear up by themselves although serious cases
will require hospital treatment.

2.2.3.3.Shellfish poisoning
There is more than one type of food (or fish) poisoning caused by these
molluscs which include:

1 Paralytic poisoning

1 Neurotoxic poisoning

1 Diarrhoeic poisoning

1 Amnesic poisoning
These are all caused by shellfish feeding on contaminated algae or
plankton (dinoflagellates) which contain a variety of toxins such as
saxitoxin or brevetoxins.
If you eat shellfish which contain these toxins then expect to develop
one of the following forms of fish poisoning.

Paralytic poisoning

This is the most common type of shellfish poisoning. It is caused by the
consumption of shellfish which contain a humber of chemicals that are
derived from saxitoxin.

Saxitoxin is a neurotoxin which when consumed, attacks the nervous
system within humans as well as causing gastrointestinal illness.
Symptoms of paralytic poisoning include: Tingling, Burning, Drowsiness,
Lack of co-ordination/clumsiness, Slurred speech, Dry mouth, Choking
feeling in throat.

This also includes the usual symptoms of food poisoning, for example
nausea, vomiting and diarrhoea. These symptoms appear 30 minutes to
an hour after consumption and can cause serious damage such as
muscle paralysis and respiratory failure which can be fatal. This
poisoning is particularly serious in children.

Neurotoxic poisoning

Another type of poisoning which occurs following consumption of

infected shellfish. In this case, the shellfish contain a type of toxin called
Obrevetoxinsdédwhich cause symptoms ve
poisoning or ciguatera poisoning.

2.2.4. Pesticides i
Many people do not associate pesticides with food poisoning but these |
do contain toxins which can cause a range of health problems which.:
include food poisoning.

)l

13"
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Pesticides are substances, for example chemicals which are used to Kill
or repel pests. These pests include insects, birds, mammals, weeds,
roundworms and microbes.

Most people think of pesticides in conjunction with food such as those
which are sprayed onto fields of crops to protect them against harm by
insects, birds and other potential threats. But pesticides can be used in
a variety of other ways which include:

1 Herbicides: to kill/control weeds and other harmful plants
1 Rodenticides: to kill/control rodents such as mice and rats
1 Fungicides: to kill/control fungi (e.g. mushrooms)

1 Avicides: to kill/control birds

Eating fruit or vegetables which have been sprayed with pesticides can
cause the following symptoms: Abdominal cramps, Vomiting, Nausea,
Diarrhoea, Headache, Blurred vision, Feeling weak and shaky, Twitchy
muscles, Extreme tiredness. These symptoms often appear within
minutes of exposure to a pesticide although in some cases they may
take longer to develop.

3. How to identify Food Poisoning?

If you have food poisoning, chances are it won ot go undet e
Symptoms can vary depending on the source of the infection. Common

cases of food poisoning will typically include at least three of the

following symptoms:

abdominal cramps

diarrhea

vomiting

Co-funded by the
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loss of appetite
mild fever
weakness
nausea
O
"
headaches

Symptoms of potentially life-threatening food poisoning include:
1 diarrhea persisting for more than three days
1 afever higher than 38°C
1 difficulty seeing or speaking
1 symptoms of severe dehydration, which may include dry
mouth, passing little to no urine, and difficulty keeping fluids
down
If you experience any of these symptoms, you should contact your
doctor immediately.
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4.How to avoid food poisoning?

1. Always wash your hands before touching food, whether you are
preparing it, or going to eat it.

2. Make sure that everything you use for food is clean, eg. cutlery,
kitchen benches, bowls and dishes.

3. Use a towel to dry your hands in the kitchen, not the tea towel
that you use for drying the pots!

Wash fruits and vegetables before eating them.

Only eat foods that are cooked properly, especially chicken or
fish. If chicken or fish are pink inside tell an adult.

6. Look at what you are eating. Does it have mouldy bits? Does it
smell right, especially milk? But foods which have germs or
poisons in them often smell normal!

7. Check t-byedatéus e
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8. Ask an adult to check that you have reheated left-overs properly

10.

11.

12.

13.
14.

(they should be hot right through).
Cover up left-overs and put them in the fridge right away.

Don't leave food out on the table or bench top without covering
it first.

Wash your hands between preparing different foods like meat
and vegetables.

Keep dairy foods in the fridge until you need them - then put
them back again, covered.

Wipe up spills in the fridge and help to keep it clean.

Use different chopping boards for meat and vegetables.

atel
f-)& d
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Food spoilage

What is food spoilage?

Food spoilage is a change of the food quality as consequence of
some physical, chemical or microbiological (mainly) factors. The
spoiled food become inedible.

Important to know!
Food spoilage is a major cause of food borne illness because
during spoilage microbes develop dangerous substances in the
food (their own toxins or toxic metabolites) or there happens
dangerous chemical reactions resulting new toxic substances.

Corfarsded by the
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Causes of food spoilage
The causes of food spoilage are:
o0 bad handling that lead to contamination with harmful
microbes and parasites during production, processing,
preparation and manipulation;
0 bad storage and preservation by the environment that
stimulates the development of harmful microbial activity;
o harmful chemical reactions in the food composition;
0 bad packaging that had leaks where harmful microbes,
parasites and dangerous substances can enter and
damage the food.

Bolm: waTer 100

20
VERY HOT WATER
80

oD KEPT doT 70

& 60

Vool KEPT WARM

50

40
BLoAD
TEMPERA TURE
30

o

TEMPERA [ 'Ri:' 20

"

PANGER ZONE - 5°C- 60°C

FRECZING WATER D)

@, SPORES, SRVIVE

IDEAL FOR
BACTERIA GRONT}

H £ REPROQUCTION

BACTRRIA GRUN WELL
f——

BACTERIA AT REST
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Did you know !
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Food
Spoilage
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Microbes which induce food spoilage increase their number if

the food is kept within the Aremperature danger zoneo of 5-

60°C.

* The most important factors inducing food spoilage are: ‘
moisture, temperature, pH, oxidation, reduction, potential -
nutrient content, inhibitory substances. ¥
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Types of food spoilage

Food spoilage can be classified in:
#chemical spoilage produced by chemical reactions
induced by food enzymes;
#microbial spoilage produced by the metabolic activity of
spoilage microbes;
# pest and parasite spoilage produced by the presence and
activity of different parasites or pests.

According their susceptibility to be spoiled, food products can be
classified into:
# Highly perishable (meat, fish, poultry, eggs, most fruits
and vegetables)
# Semi perishable ( potatoes, some apple varieties,
nutmeats)
% Stable or not-perishable (sugar, flour, dry beans)

(% Putrefaction (breakdown of h
protein),slime

# Sourness(production of lactic
acid) discoloration

\4‘% Rancidity ( breakdown of fati

Meat and fish
products spoilage

(% Bacterial soft rot 1 Erwinia h
carotovora

# Souring I sapophytic bacterie
# Alcohol production - yeasts

Vegetal food
products spoilage

|:| |:| Egg spoilage

- /

G; Green rot7 Pseudomonas )
fluorescens

# Colorless roti Pseudomonas
Chromobacterium
\4‘% Black rot - Proteus

/
~N

# Increasing acidity i lactic
acid bacteria

#* Rancidity doe tooxidation
#* Enzimatic spoilage

\- /

N NN
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Most important spoilage microorganisms

The most important spoilage microorganisms are:

# spoilage bacteria,

#* moulds,

* yeasts.
Parasites (protozoa, worms) usual |y dondt, bac
they damage food by their presence because food became their
carrier to the human body.
Pests (insects, rodents) also consume food. Their spoilage action
is caused by their urine and feces.

Mold 4

Bacteria and moulds induce breakdown of the food compounds
and also produce toxins.
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Whatisaomilageagent 0 ?
Someone whoinduce or produce a toxic substance

in the food

The main spoilage fagentso are:
and pests.

How fispoil age agentso act

Spoilage is induced most by consuming different compounds from the

food composition as nutrients for their own nutrition.

B During spoilage some of them induce the production of some toxic
substances by the transformation of different food compounds they
consume as nutrient. For example:

* Proteolytic spoilage bacteria determine the advanced
hydrolysis of proteins from the food composition and produce
poisonous amines, amides and H,S.

# Lipolytic bacteria produce oxidation of fats with the release of

free radicals that are harmful for human health.

B Others produce their own toxins to defend other concurring
microorganisms. For example:

Moulds produce mycotoxins (aflatoxin, patulin, trichothecene,

f It g production,
acquisition,prepal consumption.
MY SRR Sy 9, N
food accprding.its p ility by*keeping’it
¥ L& 2 : x % ,.
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FOOD AS A VEHICLE FOR DISEASES

How can be food a vehicle for diseases?

Foods can be a vehicle and a
nutritional support for microbes.

Raw food contains microbes
found in the natural environment
which are not harmful and
doesnoét produce
they are ingested and also they
donot induce tHhxrox
the food composition. e

e o = o
Microbes can only travel
very small distances on their
own, so they need something or
someone to help them.
In this case food as a vehicle
helps microbes to travel from the
surface of raw meat, poultry and
raw vegetables are spread onto
ready to eat food (green salads), _/
cooked meats or poultry or eveén
frut, a place where the
conditions are ideal for their
multiplication.
Food can transport microbes and
also to the human body if this
food is eaten.
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Sources and vehicles for pathogens and/or
harmful microorganisms and parasites

The whole environment and every object or being contain
different kinds of microbes, toxins and/or parasites or pests that
pass from their own surface on the surface of the food by
contact. Their migration is influenced by gravitation, air currents
and also by direct contact. The passage of microorganisms or
toxins from the environment to the surface of food is named
contamination. From the food surface, the microbes can migrate
in time into the depth of it.

FOOD HANDLERS / MAN AIR/DUST

bl <
RAW MATERIALS } .
IINGREDIENTS /

RODENTS

INSECTS ANIMALS & BIRDS
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VEHICLES
Harmful
microbes can be e
transferred by to ‘ @
food by: / -
-people, >
-equipment, a ?“‘,’ »
-utensils, - » 7
-other f -
other foods . \Q‘;
-pests =

Symptoms to recognize a foodborne illness
What are the symptoms of foodborne illnesses?

Foodborne illness also foodborne disease is any illness caused by
food or beverages that contain harmful bacteria, parasites, viruses, toxin
or chemicals. Common symptoms of many foodborne illnesses include:

meiting Diarrhea

\)

Symptoms can range from mild to serious and can last from a few hours
to several days.

Co-funded by e
Erpsmss Programme =
of the Eurcpeean Union ‘_ -


https://en.wikipedia.org/wiki/Illness

5. Let™ = make it bettet! Raizing the avwareness of the
| 17 triad nutrition-heatth-food safetyin =chool education
) 201 41 -RO01 -K AZ200-002931

High risk people groups: children, pregnant women,
elderly

Anyone can get a foodborne illness. Most foodborne illnesses are acute,
meaning they happen suddenly and last a short time, and most people
recover on their own without treatment. However, some people are
more likely to develop foodborne illnesses than others, including:

Children - less-developed immune systems have a limited ability to fight
infections, their lower body weight reduces the amount of a pathogen
needed to cause illness

Pregnant women- more susceptible to foodborne illness, harmful
bacteria can also cross the placenta and infect an unborn baby whose
immune system is under-developed and not able to fight infection.

Older adults- immune system and other organs become sluggish,
chronic disease, taking at least one medication, stomach acid
decreases (stomach acid plays an important role in reducing the number
of bacteria in the intestinal tract i and the risk of iliness).
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