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Before Crisis: Capacity Building
Brain & Money
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Sustainable Capacity Building

History of Institute.
Future of Institute.

2010

Retrospective Sustainabilit Sustainable Development

During a Crisis: actio et reactio

More & More Money & More Human Resources




During a Crisis: actio et reactio
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Process Contaminants

Substances present in Food as a Result of Food Processing/Preparation
that considered to exert Adverse Toxicological Effects in Human.

[LINEBACK D, STADLER R in Process Toxicants, 2009]

» Reaction Products depending on Processes and Conditions such
as, Heat Processing, Fermentation, Irradation ...

> Reaction Products can have

& Beneficial Properties (Antioxidants, Anticarcinogens, Flavour...)
and/or

& Toxicological Effects (Carcinogens, Genotoxicants ...)
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Classification of Process Contaminants

Source Toxicant Action

Endogen )
Acrylamide, Minimization by
Manufacturer /

Consumer

Generated Furan,

During Food
Processing

Process

Contaminants Minimization by

Exogen

N Introduced by
Contaminated
Ingredients

3-MCPD-/ 4 Supplier
Glycidyl-
esters,

A Specifications




Heat-induced Substances in Foods

Synonyms
> Heat-generated Reaction Products

] ' ' means
» Foodborne Toxicants/Processing Toxicants all the
» Process Contaminants same

» Heat-generated Food Contaminants (HEATOX)

Heat-induced Substances in Foods
Synonyms
> Heat-generated Reaction Products Pe—
» Foodborne Toxicants/Processing Toxicants all the
» Process Contaminants same

» Heat-generated Food Contaminants (HEATOX)

Diversity

> Different Chemical Classes, including Alcohols, Aldehydes,
Hydrocarbons, Furans, Ketones, Imidazoles, Pyrazines,
Pyridines, Pyrroles, Thiazoles and Thiophenes, as well as a
Variety of S-, N- and O-containing Compounds

@ Maillard Reaction Products
|:> Two Main Groups Jinterrelated]

& Lipid Oxidatign Products




e.g. Acrylamide: Routes of Formation

Formation
of Acrolein

(o, B-ungesattigte
Carbonyle)

Secondary
Pathway:
Acrylamide

‘ Lipid Oxidation |

NH, 0
‘ A
$¥ HOOC)\)LNH; + Glucose /

heat

Asparagine

Main
Pathway:
Acrylamide

Louis camille Maillard
(1878-1936)

Generation of Acrylamide
Main Pathway

Asparagine
Source

Carbonyl
Source




IARC Classification
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Group 1 Carcinogenic to humans | Ethanol,
Aflatoxins, Cd, As,
enzene
Group 2A Probably carcinogenic to | Acrylamide
humans Ethyl Carbamate
Group 2B Possibly carcinogenic to Ochratoxin, Pb,
humans Furan, 4-MEI*
Group 3 Not classifiable Patulin, Nivalenol
Group 4 Probably not carcinogenic
to humans " newin 2000
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Schnelle, nachhaltige

Since 2002

=~30.000 samples

analyzed by LCI

Schnelle, nachhaltige




o Acrylamid
2002-2012
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* Sehr erfolgreiche Minimierung des Acrylamidgehaltes:

Koordinierungskreise aller Produktkategorien im BDSI seit 2002

“ Aktueller Stand — Deutsche Kartoffelchipshersteller: www.Ici-koeln.de

Gleitende Wochenmittelwerte* nach Produktionsdatum
(Trendlinie nach Produktionsdatum)
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Perceived Intensity

Acrylamide

»The Big Bang“
April 24th, 2002

3-MCPD-Esters
Glycidyl-Esters

Glycidamide
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approx. 800 Compounds
generated by Maillard Reaction resp.
Lipid Oxidation identified

[Cotterill et al., Food and Chemical Toxicology 46 (2008) 1905 -1918]

« TOP 50 »

Routc of Predeicd Tomcity (TOPKAT} Toicity alerts (DEREK}
L * Mutagenicity’  Rat oral LDsy
tmgfkgl

2 Propenal, CAS no. 107028 Lipid oxidation + = Mutagenicity, skin sonsitisation, e For carcinogenicity lodies, positive for some
wyde) sk

o
irvitation (skin, ey and respiratory  AMES mtagenicity stidies (CC
sty study (GENETOX). Possible busian

trast)

Cheomosome damage,
eurotoxicity, skin sensitisation

Acrylamide, CAS no. 79-06-1
(Misc. O-containimg)

Positive in one mutagen

Mutagenicity, skin seositisation,  Positive for 1 out of 2 mouse ymphoas and 4 out of
irvitation (skin, ey and respiratory 15 AMES matagenicity studles (CCRIS). Rat aral

tract) LI, = 300 kg

Carcinogenicity. skin sensitisation  No information available on earcinogenici

B o1 LDy e

|£.61-24- Hexadienal, CAS w.
142-83-6 (Allchyie)

hylpyridine Maillard reaction
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L » Extract out of 53 HEATOX
: Compounds
predicted as harmful

‘ + (carcinogenic / mutagenic)
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[Cotterill et al., Food and Chemical Toxicology 46 (2008) 1905 -1918]
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Forschung...” ..

...ist der Schliissel der Zukunft!

...braucht Geld und Nachhaltigkeit!

.M.erst dann ist man fiir Krisen gewappnet!
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"Weil der Schépfer dem Menschen die Verpflichtung auferlegte
zu essen, um zu leben,
gab er ihm den Appetit
und belohnte ihn durch den Genuss."

Brillat-Savari Jahrhundert




