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Key Questions

1. Is food a vector for intentional contamination?

2. Can we detect intentional contamination in time / at all?

3. How to discriminate between natural and intentional cases?

4. Do we have examples / experiences with intentional contamination?

5. What has to be done to ensure food / feed safety and security?

For answers you need: microbiologists, food technologists, vetmeds,
epidemiologists, biomathematicians, programmers AND

BSL laboratories
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SUPPIY cnains andad possibie pPoIints or contamination

bacteria - viruses - toxins (chemicals)

import / transfer

ports

EU

third
countries

airports

toed primary
production

food ingredients

easily perishable foods

dairy processing

meat processing

trade

food processing
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*Feed production

*Primary production

« collecting,

cleaning, sorting...

eTransport

Exemplary
point of
contamination

emincing, mixing,
filling up

*pasteurisation,
sterilisation,
fermenting. ...

spacking, storing,
transport

*Trade

—>8  Agent characteristic:
pH-value, a,,-value, temp., processing
time, pressure, NaCl, recipe

Supply chain:
number of trading partner, quantity of
goods, daily consumption, diluting effect

Quality assurance measures:
HACCP, Microbiology, Sensory Testing

Risk assessment

econsumer

Crisis Management
communication, recall, disposal,
cost-benefit ratio




Differentiating between ,natural® and intentional
outbreaks

Natural outbreak
 naturally in food occuring agent
¢ common agent — food combination

Manufacturer's controls

(HACCP)
Local controls

Food Monitoring Program

OO

OO

Intentional outbreak

e unusual/atypical agent

e unusual food — agent combination
» genetically modified agents

Manufacturer's controls

(HACCP)
Local controls

Food Monitoring Program

OO

OO

Epidemiologic surveillance, :|> Signal

Early warning systems
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Possible entry points of Melamin in the food chain

(viaer |[Vegerabes | wear | v ) ren )

/\ 50-100 ppb% Cyromazin A Extrapolated data
Allowed. B calculations — worse ca:
B -3100 ppm \ A - 30% A <200 ppm A - 50 ppm A - 1200 ppm
(from water) (from water) (from feed)
n
o
- 7% - 2% =
(vegetable co entratlon) _8
o
©
B Specific laminates (10-10 pb) o
Allowed 2
. . =
milk as Protein booster (- 4000 pp [ Coatings (25-100ppb) LL
Forbidden . Allowed
o B Papers (<100ppb)
High ppm levels o AIIowed/ Sub/Low ppm levels |@
(up to 4000 ppm ) o Limitin EU : max 30 ppm .
' Contact material
Adulteration [ Normal usage of melamine . adapted from Nestlé
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~ood - a target for terrorist attacks?

Type of Agent and Region Infected Point of . Tlr_n_e fo_r
o identification
outbreak food and year people contamination :
causing food
Salmonella
deliberate typhimurium USA, 751 service 1 week, but
. 1984 arrest 1y later
In salad bars
Salmonella
unintentional _typhlmun_um USA, 170.000 plant _(aftgr < 1 month
In pasteurized 1985 pasteurization)
milk
Salmonella
unintentional| . enter|t|d_es USA, 224.000 transport about 2 month
In pasteurized 1994
Ice cream
Es_cherlchla Z 000 |
. . coli O157:H7 Japan, . . service (at
unintentional . . (including about 1 month
In radish 1996 school)
some deaths)
sprouts
. . EHEC in USA, agricultural
Iunlntentlonal spinach 2006 >200 sroduction < 1 week
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Questions that need to be answered

1. What are the most vulnerable food chains ?
 inrespectto consequences for consumer heath
 inrespect to safeguard the food supply chain
 inrespectto economical conseguences

2. What are the microbiological agents with highest concern to the public?
e considering food processing and food consumption profiles
e considering the consequences of contamination during production
e considering the accessibility and ease of production

3. What are the best methods to detect intentional contaminations?
« considering the given legal framework for monitoring systems
e considering the sensitivity / specificity of detection methods
e considering the costs

4. Inthe case of a bioterroristic event: how to response adequately?
 considering all possible preventive and reactive actions
e considering the cost—benefit relation
 considering available decontamination technology
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are in special focus?

raw foods or foods without stable agents genetically modified,
production processes with an (eg. to heat, to pH- antimicrobial resistant
impact to pathogen agents value) organisms

CDC-Ceriteria for building
hazard categories:

— possibility of production
— possibilities to bring them out

— possibilities of human-human
transmission

— morbidity and mortality

food, which is stored or

transported in bulk \

complicate traceability <+«———

—

high percentage of

cggsucrlpetrgbarmtq a not easily detectable and
WIGE dIStHbution Y long incubation period

_ _ unexpected agents in unexpected foods,
high economic losses which fail the existing control systems
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B-agents: Bacteria / toxins with food relevance (1)

Category A (CDC)

Anthrax (Bacillus anthracis)

Botulism
(Clostridium botulinum toxin)

Plague (Yersinia pestis)

Tularemiae
(Francisella tularensis)

Relevance if taken up by food

Bacillus anthracis can be
Infectious if taken up by food

Clostridium botulinum
can occur naturally in certain foods

Yersinia pestis, cases of food-
borne infections reported

Francisella tularensis
Infections rare, but reported for
hare meat
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Classification of agents in category |

bacteria toxin Virus
categorie |
Bacillus anthracis Botulinumtoxin Hepatitis E-Virus
Salmonella Typhi Ricin Krim-Kongo-

Haemorraghic-fewer-Virus

Brucella spp.

Vibrio cholerae

Enterohaemorrhagic
Escherichia coli

Francisella
tularensis

Shigella dysenteria

_______u
_—__°
o o I - o L - N o - o Y Y = —‘\I’DID



Food which could be easily contaminated

- milk, milk products

- meat products

- minced meat/seasoned minced meat
- salads/catering food

- Some fresh fruits

- non-aerated, low pH water (soda)
- fruit juices with low pH

- cereals

- chocolate bars

- frozen imported food

- ice-cream

- food additives, spices




Process line in a feed mill

Raw material

Z
e

/ Extruder

[} Pellet press
J—

( Cooler

7

Finished product
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Parameter influence to Inactivation

Influence of processing time (t) and

temperature (°C) to inactivation
set values: aw 0,8; pH 7

Value Ranges Process

T(°C)

130

L(s)

visture (%) so 100

Influence of pH and t(°C) to inactivation
set values: aw 0,8; t(min) 2

pH Raw material
10 (assumed)

p (bar)
7

Raw material (assumed) aw

Selected surrogat/strain: B.cereus ADQP 407 ; parameter data Leguerinel et al (2005)
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Value Ranges

T(

1304

110

Noisture (%) sp

p (bar)
7

0.8

C)

1

Raw material (assumed] aw

Selected surrogat/strain: B.cereus ADQP 407 ; parameter data Leguerinel et al (2005)

Process

t(s)

/ 100

60

3\ pH Raw material

10 (assumed)

IfTilifTvwiiliwvioe Vi PIU\J\:\J\JIIIH Cil 1IN \l./ CAT T A

temperature (°C) to inactivation

set values: aw 0,8; pH 7

- 20
Doref: 0.01; Toref: 121; pHoref: 7, aworef: 12 T. 709; zpH: 344; z aw: D156
Farbschena Anderung Keimzahl in Log : 0 - 1: rot; 1 - &: olive; *5: grin

Influence of pH and t(°C) to inactivatior
set values: aw 0,8; t(min) 0,16




Diversity o

condensed skimmed milk

Condensed milk

extended shelf-life milk

fresh whole milk
lowfat milk

part-skim condensed mil

pasteurized milk
skimmed milk
sterilized milk
UHT milk

butterfat

clarified butter
cultured butter

mild cultured butter
raw cream butter
sweet cream butter
whey butter

" Milk Products

powdered

L —

P

milk

powdered skimmed milk
powdered whey

Raw milk

half and half

schmand
sour cream
soured cream
table cream

pasteurized cream

whipping cream

i

brined cheese
cream cheese
fresh cheese
hard cheese
mascarpone
pasta filata
semi-hard cheese
semi-soft cheese
soft cheese

soft ripened cheese
sour milk cheese
whey cheese

buttermilk
cheese curd
cream yoghurt
kefir

mild yoghurt
organic yoghurt
qguark

soured milk
yoghurt

sour whey
sweet whey

PhD Thesis by
N. Schoene
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Example: Pasteurized milk and raw milk

4 N

Filtration . R
/ 36°C - 38°C | | -
- A ll'll“ |‘Il

\

Storage

_ Hom( - /
Separation

S 557 .
55°C-65°C | = | 150
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Modeling the processing of food

’( - ) ( } st E:N.I.b.lr Mi
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. Defined number of different products

. Defined number of processing steps

. Unlimited number of processing
parameter combinations

asesorten

Rahmprodukte

x| dry mi lk2 =

Elc El:lit §ir|1_|luti|:ln Furmu'f |

=‘Dj)7 m: .,._[—_l = lr
. l . Fond Walme Dry Milkk
Work in progress: F_I sy e ]

2-Effoct Forward Sueay D e'
Development of a modular system G| | e r"“" " s G

block library for food processes s s N

Stean Cond1 E
= D
Holding Tube Heat Exchanger

.35 Fal Mk

Diefes, H. A., M. R. Okos, und M. T. Morgan. 2000. Computer-aided process design using Food
Operations Oriented Design System Block Library. Journal of Food Engineering 46(2):99-108.
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Knowledge on food ingredients

salad_8

- salad_10
Al ot bt
m cucumber’ potatoe'émeat_bmthova .
- omato Ovage, .
. ener salad-mayonnaise
g pepp chive
&
y s orange-fruitjuice
borage .
| garlic
parsley . .
salad_ sour-cream salad_1
‘cauliflower
inegar .
i whipping-cream
& *
salt carrot
&
eurd L
plant-oil ‘ra dish
lemmgn-fruit-iuice ) .
/ potherb® m—leﬂuce salad_2
{alad_ﬂf

&
salad_3

Ingredient network in salads in Germany
TOP 10 consumed salads

TOP 10 salads

raw-vegetable-salad
cream-dressing

raw-vegetable-salad vinaigrette

raw-vegetable-salad
yoghurt-dressing

lettuce salad vinaigrette

lettuce-curd-salad
cheese-dressing

cabbage-salad
dressing-with-onions

cucumber-salad yoghurt

tomatosalad
vinaigrette-with-onions

potato-salads

potato-salad salad-cream
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Modeling distribution of agents

used for crisis prevention

: B : B : B

| A 8 1 1 A PR | L=

Library of models

| A_A | | LA AN | =

I | -

Model Agent 1 B Parameter estimation

for visualization and
simulation

y S
Model
----- P
(Disease Model) or
or
XML File via Eclipse Plug-in *itor
Model Model -computation i DRI

' / \(\Nealher)
5 Model -computation k
zorator Graph (Bird Migration) | S

AlUS ks
/ Counties ||
Common ——— | B

Borders I

used in crisis management
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Vision: building block system for risk assessment

risk assessment modeling toolbox

database on food database on agents
Software

| S T

matrix properties A

agent properties

consumption data e.g. growth,
portion size inactivation,
food processing survival,
transportation detection methods,

infectious dose etc.

B B

Process data from Consumption survey data In-house
companies Retail data experiments

NN

Scientific literature /
public scientific
databases

| o
_—__°
— . - o - . L - . . L o [ ~~~ "3 Yo — Y 4 DID



Vision

. web based information and software portal

bio- / agroterror information and software portal

Data Entry GUI

Integrated extendable web GUI

MY,

(2
(1)
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Risiken erkennen — Gesundheit schiitzen

Thank you for your attention

Professor Dr. Bernd Appel
Federal Institute for Risk Assessment
bernd.appel@bfr.bund.de < www.bfr.bund.de



