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Are we prepared for risk assessment in global food chains?

4.9 In(B,) 9.3

The complete International Agro-Food Trade Network in 1998.

Ercsey-Ravasz M, Toroczkai Z, Lakner Z, Baranyi J (2012) Complexity of the International Agro-Food Trade Network
and Its Impact on Food Safety. PLoS ONE 7(5): e37810. doi:10.1371/journal.pone.0037810
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Food chain and possible points of contamination

bacteria - viruses — toxins (chemicals)

Feed andAnimaI Slaughter Processing Distribution Retail Consumption
production

=“Primary production”

———_

Food chain Information Meat Inspection, Hygiene Hygiene Hygiene
(FCI) Hygiene control, ...
\_ -/
Good Agriculture Practice Good Hygiene Practice / Good Manufacturing Practices
(GAP) (GHP) (GMP)
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Global Food Chains

2010

R

Middle Eastern, Russian, and
Chinese imports of meat and fish are
increasingly rapidly, and developing
countries are becoming increasingly
important suppliers.

2000

g

Middle Eastern, Russian, and
Chinese imports of meat and fish are
increasingly rapidly, and developing
countries are becoming increasingly
important suppliers.
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Consequences of globalisation and diversification of
consumer behaviour

Illegal imports

commercial interests

- Internet trade
sea freight - Ethnic foods* restaurants and shops fassenger luggage

foods: bushmeat, reptile meat, songbirds...

nostalgia

- 19,5% of German population with
postal packages migration background

- >25 M German tourist in foreign countries
foods: regional specialities

minimal control

risks
- spread of animal diseases (FMD, ASF, Al,...)
- transmission of food-borne diseases (brucellosis, trichinellosis...)
- introduction of ,new’ zoonotic pathogens
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Origin of passengers

Number of passengers

1-5 6-20 [N 21-50 [ 51 - 100
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Confiscated food items

sausage and bacon from
Russia

meat products from meat products and century biltong from South-Africa
Vietham eggs from China
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Risk Assessment in global trade: easy to do?

A 4

Problem formulation

A

A 4

y

Hazard Identification

Exposure Assessment

A 4

Risk Characterisation

Hazard Characterisation
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Methods and tools for
understanding food risks
In a global world:

FoodRiskLabs —tools
developed at BfR
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Implications of global food supply chains —

Increased complexity of risk / exposure assessments
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How do we cope with
food-borne outbreaks
INn the context of
global food chains?
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Outbreaks resulting from contaminations along the food chain

Local foodborne VS Diffuse foodborne
outbreak — outbreak
Primary production R Primary production Contamination
Processing Processing (
Distribution R Distribution D\
Final ‘ Final é} \
preparation preparation

Contamlnatlon

Focal Multifocal or diffuse
Source of contamination local food handling at production or processing
Contamination dose high low
Detection self-reporting, lab follow-up lab-based subtype surveillance
Investigation local, tracing back Complex multistate investigation
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Tracing
Food chain lab
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Methodology on technical data- and network analysis -
Visualizations

] seBerlin

Weiser et al., 2013: “Trace-Back and Trace-Forward Tools Developed Ad Hoc and Used During the STEC O104:H4
Outbreak 2011 in Germany and Generic Concepts for Future Outbreak Situations®, Foodborne Pathog Dis. 2013.
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Example: Norovirus outbreak, 2012
Distribution of frozen strawberries from China (Batch OOEB0O07378, 44 t)
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Example:

FoodChain-Lab on Outbreak data: Norovirus 2012
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FoodRiskLabs — Tools:

- Predictive Microbiology tool:
PMM Lab

- Food Process Lab
- Spatio- Temporal Modeling
and more

- All based on Knime Software
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Open source software solutions developed / used by BfR

PMM-Lab

'S Created by BfR

open

Predictive
Microbiology

FSMR

Created by BfR and Ut

www.eclipse.org/stem/

e S
P /

KNIME,

Data
Analysis

and Visualization

Spatio-
Temporal
Modeling

Food
Process
Simulation Food -
Process
> Lab

Created by BfR
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F '.B'FR SiLeBAT Scenario Work

Food Processing Chain:
Salami

Food — PMM-Lab
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PMM-Lab und FoodProcess-Lab

Primary model estimation

Primary Model
Selection

¢ y‘p—py—p—p&,:_

Data Selection PMM Joiner  Model Fitting
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5 BfFR SiLeBAT Scenario Work
Inactivation of ricin

Bundesinstitut fiir Risikobewertung

PMM-Lab

Conditions: Inactivation in PBS at 25 °C

V Concentration [%] = AO * exp (-exp (k) * Time [d])

Powered by BfR

100
90 \i
lll'u
Few data about the P
inactivation of ricin at 0\
different conditions §°
published. 5%\
S 40 \
30
Within 5 days at 25°C 20
50% of the toxin are 10
Inactivated. 0
0 5 10 15 20 25 30 35 40 45
Time [d]
19.12.2013 Project Meeting — SiLeBAT Page 21
" ‘)r B'FR Freie Universita \‘Berﬁn analytikjena i NEFLN' E{A@ universitétﬂ *|t‘:;‘;;?r;ﬂéif;:;5x;7 T8 THonen
] @ o= & = o PRUCL AR, S S <

uuuuuuuuuuu




= - BFR

Bundesinstitut fiir Risikobewertung

Food —
/\
Process
\L,/
Lab

owered by E

I Receiving department B Meat preprocessing = Freezing  Mincing Filling Maturation B Smoking

SiLeBAT Scenario Work
Food Processing Chain:
Salami

G50 -
1 r22.5
GO0 |
_ 'ED,EI
550 4
r17.5
500 4
-15.0
450
125
A0 10,0
350 - 75
Eﬂﬂ 7 'E.D
250 - r2,8
200 r0.0
150 - r-2.8
100 r-5.0
50 | e |75
I
r-10.,0

O I — T T T T T T T T T T r r T T
oo os 10 15 20 25 30 35 40 45 50 55 &0 &5 70 75 B0

Process

H Storage and sale

19.12.2013 Project Meeting — SiLeBAT

[2.] aametadwa ]

5 8

8 8

- 110
- 105
- 100
95
r 80
r 85
raa
r¥S
r 7o
r 85
r 60
- a5

30
r25
r20
ris
r 10

[64] awnjope)0)

PMM-Lab

Powered by BfR

Graph showing

processing steps

on the x-axis

Ricin
concentration
[ppm]

Temperature [°C]

Production volume

k
[k] Page 22

e“" 17
= ‘)(- BfR Freie Universitét Berlin

© mgy,& =

analytikjena CELL

4 |
( y unlver5|tatbonn

HESSEN - ' |j|
o 1 ok M

e e : sTursentn vEnuAND ) CSB-System —n
—— Tir Lebarsniciel. - EMD[NEUFG TIERNAMRUNG ¥ N yEANATIONAL

@ Bundesamt filr
\‘elhriuchalsmu tz und

[ T X
‘e ‘THUNEN




?'T '.B'FR SiLeBAT Scenario Work
Food Processing Chain:
Fresh Cheese
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Global Supply Chains and Risk Assessment

What data do we need?
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Global Supply Chains and Risk Assessment

Tenacity /
Stability
Ecology/ . Hazards
Formation
Microbial agents
Effects / Toxins
Distribution Ingredients / additives
Chemical contaminants
Vectors
Production & Processing
Trade & Logistics — Products
. Feed
Quality control Food
Product information / labeling
Food pattern
Population characteristics n
- Age ‘Population
- ethnical desccent Human
- Immune status Animal
- spatial distribution Plant
(Environment)

Modeling
Pattern recognition

Statistical
Approaches

Visualizati

on

Sample preparation

NGS

Procedures:

Expert systems

Detection methods:
FT-MIR, NIR, IRMS

SOP, ring trials
standardization

\[Analytics /
Diagnostics

Software for end users

Software

IT-Systems

Legal framework

- EU legislation
- National legislation

- International treaties (WTO, SPS, Codex)

Data /
Information / . . ..
Risk Communication
Knowledge
Hazard Identification
Exposure Assessment
Risk Assessment
Hazard Characterization
Risk Characterization
@ Natural / accidential contaminations
@ Intentional contaminations
- economically motivated (Food Fraud)
- Criminal (Blackmail)
- politically motivated (Food Defense)
Methodical Risk Management]D
and technical
Infrastructur
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Vision
"Food safety community resources

(data, models, tools)
supporting state-of-the-art risk assessments along the food chain”
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Solution:

Application of mathematical modelling and IT tools to support Risk

assessments
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Open Food Safety Model Repository (openFSMR)

open_—
_FSMR

Powered by BIR and UE

open Food Safety Model Repository

a community driven search engine for predictive microbial models

4. 2.

1.

open
FSMR

Created by BfR and W&

Search this site

MENU
open FSMR
OPEN FSMR
COPEM FSMR-DETAIL
SEARCH VIEW
EROVE DATA FullTextSearch PMF-Organism PMF-Environment Model-Type Model-DependentVariables Software
" ATA
DOWNLOAD FILE FOR Choose v Choose v Choose Choose v Choose A 5 .
MNEW ENTRIES =
x Bacillus cereus
FILE UPLOAD
CONTACT FORM
1-23/23

PMF-Organism PMF-Environment Model-Type Model-DependentVariables Software Feature Value

Bacillus cereus  Culture media Growth Concentration, Rate, Doubling time Combase poLu D205

Bacillus cereus  Culture media Growth Concentration, Rate, Doubling time Combase Model-Name CombasePredictor Growth BacilusCereus

Bacillus cereus  Culture media Inactivation Concentration, Rate Combase

: : : : PMF-Organism Bacillus cereus
Bacillus cereus  broth culture Growth E::Scify”tra“‘m' Lagtime, Rate, Madmum popultion o5 pyyp
- - - - PMF-Environment Culture media
Bacillus cereus  broth culture Growth Goneentration, Lagtime, Rate, Madimum populion  5p, pyyp
density Model-Creator ComBase Consortium; ifr.combase@ifr.ac.uk

Bacillus cereus E:gtlrr: SIS Growth boundary model Logit(F) GroPIN Model-CurationStatus long term use

Bacillus cereus  Various Growth boundary model Rate GroPIN ModekType Growth

Bacillus cereus  Broth Medium CroetowiblDeundasy MRV

3 maodel Model-Foodprocess Storage
. . Growth, Growth boundary
Bacillus cereus  Beef model MRV Model-Dependent\ariables Concentration, Rate, Doubling time
Bacillus cereus  Poultry Gm:dr' Growth boundary MRY ModeHndependentvariables Init_level, time, temp, pH, aw, physiclogical_state
maode
Bacillus cereus  Sausage ?nrgé":r' Growth boundary MRY Software Combase
o
Croush Croudh honndan Software-Link hitps://browser combase co/ComBase Predictor aspx?mo *4 Ubersetz

Core functionalities 1.
Full-text search
Download of result list

Filter models according to predefined filter (e.g. Organism, Software etc.)

Extended filter options via menu option: OPENFSMR-DETAIL
Details on each model visible in the right pane
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Take-Home Messages

v The vision of “food safety community
resources”’ is achievable

v Mathematical modelling and IT tools support
risk assessments and outbreak investigations

v' Everyone can contribute (not only software
developers)

v All tools freely available at:

http://foodrisklabs.bfr.bund.de
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https://foodrisklabs.bfr.bund.de/

FoodRiskLabs

=

FoodChain-Lab

Predictive Microbial
Modeling Lab (PMM-Lab)

FoodProcess-Lab

Open Food Safety Model
Repository

Information on BfR

i BFR

Bundesinstitut fir Risikcobewertung

Masthead

Diata Protection Declaration

FoodRisk-Labs
= BFR

Bundesinstitut Kir Risikobewertung

FoodRisk-Labs is a portal
to the following tools

developed by the Federal Institute for Risk Assessment (BfR):

Food(l. PMM-Lab I_FOEI_.}

%% Lab _[Lab]

Crgates try BIR Created by BIR roated try BT

Tracing food back and for-  Maodelling bacterial growth  Representation of food

ward along food supply  or bacterial and towin inac-  process chains and model-

chains tivation ling bacterial tenacity

open
FSMR

Repository for predictive
microbial models
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Thank you for your attention
Bernd Appel on behalf of the food chain team

Federal Institute for Risk Assessment
Max-Dohrn-Str. 8-10 e 10589 Berlin, GERMANY
Tel. +4930-184 12-0e Fax +49 30 -184 12 - 47 41

bernd.appel@bfr.ound.de e www.bfr.ound.de



