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WHAT IS FOOD SECURITY?
WHAT IS FOOD SAFETY?

Food security = physical, social and economic access of
people to sufficient, safe and nutritious food for their
dietary needs and preferences, for an active and healthy life.

FOOD
UTILIZATION

# Nuriticnal Vabss
* Sooial Valus
* Food Safsty

FOOD
AVAILABILITY
# Praduction
# Digtribution
* Exchange

Food safety = actions which ensure that all food is safe ( no
risks for food-borne diseases or food hazards) along the
food chain, from production to consumption.
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Food Security System: drivers/activities/outcomes/feedbacks

Societal Goals relating to Food Systems
food security, environmental guality, livelihoods, ...

A L 2
Food System OUTCOMES contributing to:
Other Interests <« 1radeoffs . Food Security Food System
DRIVERS
* Income
+ Rural development
e State of &

+ Employment

+ Health

UTILISATION ;
¢ Changes in:
» Environment

* Landscape + Demography

FoOD
AVAILABILITY « Economic

context

+ Ecosystem services

+ Animal welfare
+ Socio-political
* context

+ Cultural context
f— + Science &

Food System ACTIVITIES

+« Producing food: natural resources, inputs, management, .. Technology
= Processing, packaging & distributing food: food gquality, technology, « Environment
safety, fransport, .. )

= Retailing food & consuming food: marketing, advertising, trade, acquiring,
preparing, eating, ...

1Ericksen et al., 2005 and 2008
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The Elements of Food Safety

Safety [ V Risk Analysis

Policy Scienc V HACCP /Quality Systems
(prevention)

Law

General Problems to solve

 Resistance and virulence of emerging pathogens
» Patchwork system of food safety regulation

o Lack of an effective, low cost method of ensuring
safety of food products

 Lack of regulatory oversight beyond commercial
facilities

 Lack of effective consumer education programs
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WORLDWIDE PLAYERS FOR FOOD SAFETY
( legislation and implementation)

UN (United Nations): virtually all nations Y peace and c
FAQO (Food and Agriculture Organization): Nutrition & Trade
WHO (World Health Organization): Health care & Nutrition

Codex Alimentarius: joined FAO/WHO Committee to establish food
standards program ( since 1961) to harmonize national standards, protect

health and promote trade
WTO( Worl d Trade Organization): Tr ad
EFSA ( European Food Safety Agency)

US Federal Food Safety agency and FDA 1Ericksen et al., 2005 and 2008
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RISK ASSESSMENT | | 1987

3D APPROACH
PREVENTION -SURVEILLANCE- RESPONSE

A. Prevention of Foodborne lllness

1. Reduce Bacterial Pathogens in Foods
2.lmproved ProduceSafety . . . . . . . . . . . . ..
3. Preventing Intentional Adulteration . . . . . . . . . .

4. Other Preventive Measures in Food Safety

B. Enhanced Food Safety Surveillance and Compliance

1. Disease surveillance

2.Reportable FoodRegistry . . . . . . . . . . . . ..

3. Antimicrobial Resistance

4.lmportSafety. . . . . . . . . . . ... ...
C. Food Safety Response

A. Greater Prevention. .

1.Pre-Harvest Food Safety. . . . . . . .

2. Upcoming Preventive Control Standards .

3.Retail Food Safety . . . . . . . . . . . . . ..

B. Enhanced Surveillance and Compliance

1. Domestic Inspection and Compliance . .

2. Import Safety . .

3. Foodborne lliness Surveillance and Incident Investigation

THE FEDERAL FOOD SAFETY
WORKING GROUP
PROGRESS REPORT

European v
Food Safety hmhedfgaamE
Authority

2000

L3
X
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NEWS & EVENTS

ABOUT EFSA

Hame > About EFSA > What we do
What we do
Risk assessment
Risk communication
Corporate documents

10th Anniversary

European Food Safety Authority

Committed to ensuring that Europe's food is safe

TOPICS PUBLICATIONS ~ PANELS & UNITS ~ COOPERATION

APPLICATIONS
HELPDESK

What we do

EFSA's role is to assess and communicate on all risks associated with
the food chain. Since EFSA's advice serves to inform the policies and
decisions of risk managers, a large part of EFSA's work is undertaken
in response to specific requests for scientific advice, Requests for
scientific assessments are received from the European Commission,
the European Parliament and EU Member States. EFSA also

; undertakes scientific work on its own initiative, so-called self-tasking.

- Accordingly, EFSA's advice frequently supports the risk management and policy-making
. processes. These may involve the process of adopting or revising Eurapean legislation on food or
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DEFINITIONS: Hazard vs risk

Hazard = A biological, chemical or physical agent in, having a potential to cause an
adverse health effect.

Hazard identification = The identification of known or potential health effects
associated to a specific chemical, biological or physical agent.

Hazard analysis = Collection and evaluation of information on hazards and
conditions leading to hazard, deciding if they are significant for food safety and
should be addressed by HACCP.

Hazard characterization = qualitative and / or quantitative evaluation of the adverse
effects associated with a specific agent.

Exposure assessment = qualitative and / or quantitative evaluation of intake by
humans.

Risk = probability of an adverse effect and the severity of the hazard effect

Risk assessment. scientific evaluation of known or potential adverse health
effects, resulting from human exposure to food-born hazards.

Risk analysis = A process consisting on three components: risk assessment +
management + communication.

Risk characterization = the integration of hazard identification, characterization
and exposure assessment to estimate the adverse effects to a given population,

Risk management = to choose best policy alternatives to accept/minimize or
reduce assessed risks and to select /implement options.

Risk communication = interactive process of exchange of information and
opinion on risk among risk managers
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RISK ANALYSIS

Risk Assessment

Provision of scientific advice. Extensive information gathering and analysis =
a pre-requisite for sound and up-to-dated scientific advice

C Hazard identification

C Hazard characterization

C Risk evaluation

C Exposure analysis /assessment

Risk Management

Includes legislation and control: implies political decisions and involves
judgments (not only based on science) but on wider appreciation of society
wishes and needs

Risk Communication
Key element in ensuring that consumers are kept informed, and in reducing
the risk of undue food safety concerns
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FOOD HAZARDS

1
2
3
4

5
6

Greening the Food Industry

o0k wWhE

food pathogens
environmental contaminants
pesticide residues

food additives

natural toxicants

nutritional imbalance

RANKING OF FOOD HAZARDS -

By scientists

. Microbiological pathogens
. Nutritional imbalance

. Environmental contaminants
. Natural toxicants

. Pesticide residues

. Food additives

By consumers

1. Pesticide residues

2. Hormone residues (new)

3. Chemical residues / Antibiotics
(new)

4. Food additives

5. Irradiated foods (new)

6. Microbiological organisms

* This order of ranking seems to be universal, but the size of problem for each category of hazard is far greater in
developing than in industrialized countries



Food safety in EC: supported R&D activities , to boost the
gual ity and safety of Eur opeos

Aims:
V To improve healthandwel-b ei ng of Eur opeo
V To boost the development of the food industry

In FP6/7 more than 340 projects funded with > 1250 MEUR
The O6Food quality and safetyo

scientific areas:

1. Environmental health risks

Epidemiology of food-related diseases and allergies
Impact of animal feed on health

. Impact of food on health

. Traceabillity processes along the production chain

. Methods of analysis, detection and control

7. Safer and more environmentally friendly :
production methods and technologies JE—
8. Total food chain. e

o UlAWN
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Biological risk factors

Trichinella spivalis, a parasitic mema-
tode sometimes also referred to as the
‘pork worm'”. Trichinellosis, the disease
caused by this rourndweorm, manifests
imitially through intestinal problems,
wehich, if unitreated, can dewelop into
miuscular or neurclogical symptoms.

Versinia bacteria, with the subspedes ¥
entevocalitica and ¥ psewcotubercu-
{osi spedhaally linked to food-borne
disease. Both cause a form of enteritis
oocasionally mistaken for appendicitis.

Bacillus bacteria, indluding the species
B. cevews, which can trigger gastrointes-
tinal symptoms, and & antfrads which
causes anthrax (which however is ex-
tremiely rare, and declining, in Europe]

Brucells bacteria, exposure to which

can cause contagious abortion in cattle,
and which for humans can translate
into the febrile disease brucellosis.

Campyiobacter, and Campylobacterlike
pathogens such as Arepbacterand Helico-
bacter, associated with diarrhoeal disease.

Costridium, a genus of bacteria linked
to various forms of food poisoning,
including botulism, and colitis.

Echinococrus, a type of tapewarm

which can affect many animals includ-
ing humans. The eggs, ingested through
undercooked or unwashed food, de-
velop into larvae in the host and can
cause a dangerous parasitic disease.

Escherichia coli bacteria, which are very
common in the gastrointestinal tract.
However, some strains originating mainly
from grass-feeding animals can produce
toxins that cause severe infections.

Influenza vinuses, induding the
strains linked to avian flu.

Listeria manocyfogenes, a bacterium that
passes unnoticed for most people, but
which can have tragic consequences
for individuals with impaired or de-
veloping immune systems, pregnant
women and their unbarn children.

Mycobacterium bovis, which causes tubercu-
losis in cattle and can potentially be trans-
mitted to humans via infected milk or meat.

Pricns, more specifically misfolded prion
proteins {(PrP5g), the causative agents of
variant Creutzfeldt-lakob disease §CID).

Salmonella bacteria, which are most fre-
quently assodated with enteric infections.
Salmonellosis can produce particularly
severe symptoms in patients with fragile
immune systems, and comes with a one-in-
ten risk of post-infectious complications.

Shigella bacteria, which can cause enteric
infections of varying degrees of sever-

ity in humans, sometimes followed by
joint inflammations and urethiritis.

Staphyloooocal enterotoxins, Le. toxins
which can be released into the intes-
tine by varicus strains of Stapfviococ
cus bacteria, causing gastroenteritis.

Toxoplasma gondii 8 spedes of parasitic
protozoa responsible for toxoplasmaosis.




Pesticide residues in food

Food containing pesticide residues may pose a risk to public health.
A comprehensive legislative framework has therefore been established in

the European Union for approving the chemicals used in pesticides, and for

setting levels of pesticide residues that are acceptable in food. EFSA provides
scientific advice during the assessment of pesticides; EU Member States use
this information when deciding the conditions under which pesticides may be
marketed in their territories. This legislative framework is complemented by an

annual di p Every year EFSA publishes an

overview of this programme, which is carried out by EU Member States plus
Iceland and Norway.

2013 EU co-ordinated programme: Product by product
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Veterinary drug residues

Hormones
Beta-agonists
Traces or “residues” of both authorised and prohibited veterinary drugs, as well as
contaminants are sometimes detected in live animals and in foods derived from animals,
ncluding meat, fish, eqas and dairy products. These residues can pose a risk for public
health if they are present in food. Prohibited
substances

Ethyl carbamate in spirit =~ - — Antibactrials
drinks

Other veterinary
Ethyl carbamate, also known as "urethane”, oocurs in alcoholic beverages induding wine, beer drugs
and spirits, particularly in brandies made from stone fruit (mainky plums, cherries, mirabelles
and apricots) Fermented foods such as bread, soy sauce and yoghurt may also contain ethyl
carbamate. It forms when other chemicals present in these foods and drinks are naturally
broken down during food processing andsor storage.
In 2014, EFSA repared on ethyl carbamate levels in food and drink in Europe, based on Other substancas
the analyses performed in the Member States in the vears from 2010 to 2012 The report did not assess the risks for consumers as and environmental

this had been tackled in previous work by EFSA and also by other food safety assessors, including the UN's Food and Agriculture
Crrganization and World Health Organization. (see How much ethyl carbamate?).

Arsenic in food and
drinking water

Arsenic is a semi-metal, or “metalloid” (a chemical with properties somewhere
between a metal and non-metals). It is a widely found environmental
contaminant that occurs both naturally and as a result of human activity. It
appears in many forms, which can be either organic - ie. containing carbon
- or inorganic, which is more toxic. Food and drinking water are the main sources
of exposure to arsenic for the general population in Europe. Arsenic enters food and
drinking water through contaminated soil and/or ground water.

contaminants

Estimated inorganic arsenic levels in some foods and drinking water, and human dietary exposure based on high
consumption of these foods

. Estimated levels in food Arsenic intake in food

Foods and drinks (ng/kg)* (ng/kg bw/day )*
Highiy consumed foods
Liquid milk 41 005
‘Wheat bread and rolls 14.3 Q0&
Soft drinks a5 13
Beer 6.8 025
Crrinking water 21 ouog
Foods with higher arsenic levels
White rice 887 023
Browen rice 1519 0.38
Selected other foods
Fish meat 13 003
‘Crustaceans 36.2 006
Molluscs 505 uk[4]




