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Contaminant or Residue?

For the purposes of this presentation

Contaminants:
Substances that are found in food, as a result of entering
at any stage of the food chain. Usually they may enter
food unintentionally — but occasionally due to being
intentionally added with fraudulent intent.

Residues:
Substances that are found (or remain) in food as an

unintended consequence of using phytosanitary products
(pesticides) or veterinary drugs.
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Melamine contaminated
milk and infant formula

(China)

2009
Soy beverage with
High iodine levels
(Australia)
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Some examples of contamination (2008 —2013)

2011

Fukushima nuclear
plant disaster

(Japan)

2012
DCD in Milk Powder
(New Zealand)

2013
Aflatoxin in Milk

(Romania, Serbia &
Croatia)

2008
Dioxin & PBCs
In Pork products
(Ireland)

2009
Pork products
containing
clenbuterol
(China)

2010
Dioxin contaminated animal
feed used by poultry and pork
producers
(Germany, Netherlands & UK)

itrification inhibitor that may be added to fertilizer

2012
Various foods
contaminated with DDAC
(Belgium, Denmark,
Germany & Netherlands)
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HOW THE INTERNATIONAL FOOD SCARE SPREAD

Dec; 140,000

| contaminated eggs sent

| from German farms to
Netherlands tobe

| liquefied, and pasteurised

|| Deei2: Fuurteen tons of liqmd
egg sold to Kensey Foods of
| Cornwall and Memory Lane
| Cakes of Cardiff

53'”5}3”")' 5 JanT: Tesco,Samahwsm
TESCO Morrison's withdraw products
M morrisons which may be affected

From March 2010: Harles

and Jentzsch factoryin
Schleswig-Holstein mistakenly
sends oil intended for biofuels and
containing dioxins to 25 animal feed
manufacturers across Germnmr

| Mov-Dec: 3,000 tons of .

contaminated animal
feed reaches 1,000
poultry and pig farms
across Germany

Memory Lane Cakes, of Cardiff use egys to make
cakes for supermarkets - including Sainshury’s
egq to make supermarket own brand quiches. Chocolate Caterpillar Cake
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Bioconcentration
Biomiagnificationt&IBioaccumulation

Bioaccumulation

Biomagnification through the Food Chain
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ChemicallContaminants in Food - EU
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Nitrates as NO,
ﬁflatoxins —B1]
Ochratoxin A
Patulin
Deoxynivalenol
Zearalenone
Fumonisins
UZ and H2 toxin

Mycotoxins

[Arsenic
Dioxins and PCBs Infant

Formula
MRL

“Melami ¥
Melamine and its analogues

From Regulatior
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Pesticides
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and MRLs 4 A
set for Foods
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MRLs set for
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Pesticides in
Milk/Milk Fat
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Codex Alimentarius Commission
Maximum Residue Limits for Veterinary Drugs in Foods
Wnﬂthc.”‘&mbu of the Codex Alimentarius Commission (July 2012)
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EUPesticidesiDatabase

Includes Approved, Non-approved, Pending and substances that are not plant protection products

(4Z-97}-7 9-Dodecadien-1-ol
(Ex-10-Dodecen-1-yl acetate
(E}11-Tetradecen-1-yl acetate
E}-2-Methyl-5-methylens-2, T-octadien-1-ol (myrcenod)
Class. (Dir. 67/548/EEC) | - : - (
| | | (E}-2-Methyl5-methylene-3 7-octadien-2-ol (isomyrcenal)

Class. (Req. 1272/2008) | . | | : | (E)-5-Decen-1-ol
(E}-5-Decen-1-yl acetate

Authorisations | - =] |- | (E)-8-Dodecen-1-yl acetate
_ - (E}-5-Dodecen-1-y| acetate
Legislation | - B (E,E)-7 8-Dodecadien-1-yl acetate
o to/until [ Show details | | (EE+8.10-Dodecadien-1-al
(E,E}-8,10-Dodecadien-1-y| acetate
ADI |‘ﬂm | |‘°‘” | (E,Z)-2,13-Octadecadien-1-yl acetate

ARFD . (E,Z}-4 7-Tridecadien-1-yl acetate
|A" | |'°‘“ | ‘ I Export list J | (E,Z)-7,5-Dodecadisn-1-yl acetate

ADEL | Al Al ‘ _ | (E,Z}-8,10-Tetradecadien-1-y|
| | | | |E”F’“ﬂ‘“”““'“""r | (E,Z)-2-Dodecen-1-yl acetate
- (E,Z}-9-dodecen-1-yl acetate; (E Z-3-Dodecen-1-of; (Z}-11-Tetradecen-1-yl acetate

Approval date | Al [=]] [ = (IR}-1,3, 3-Trimethyl-4,6-dioxatricyclo[3.3.1,02, Tinonane (ineatin)
(Z}-11-Hexadecen-1-ol
Expiration : Z}-11-Hexad -yl tate

dote | = | | A | EZ}}:H-Hexadzx;:I reeE
(Z}-11-Tetradecen-1-y| acetate
(Z}-13-Hexadecen-11-yn-1-yl acetate

Search Reset (£}-13-0ctadecenal
(Z}-3-Methyl-5-isopropenyl-3,4-decadien-1-yl acetate
1297 entries found (Z}-3-Methyl-8-isopropenyl-3-decen-1-yl acetate -

Total of 1297 Substances




Active substances

Select your criteria [ Find substance ] | |

Category | 4 [ed] {E}-11-Tetradecen-1-yl acetate -
— (E}-5-Decen-1-ol @
| Approved ) E” (E}-5-Decen-1-yl acetate

-1-vl acetate
Class. (Dir. 67/548/EEC) E A Hodeenn
: (E,E}-T 9-Dodecadien-1-y| acetate

Class. (Req. 1272/2008) | - \ [« |- [=]| (E,E)-8,10-Dodecadien-1-ol
(E,Z}-2,13-0ctadecadien-1-vl acetate

T | \ | |_ | {E.Z)-7,9-Dodecadien-1-y| acetate
A [ | (E,Z}-8-Dodecen-1-yl acetate

\ (Z}-11-Hexadecen-1-ol
o \ to/ until | Show details J (Z}-11-Hexadecen-1-yl acetate
(Z}-11-Hexadecenal
N | All | (Z}-11-Tetradecen-1-yl acelate

: et
ARMD | Al Al [ | B | | gﬂigﬂ;ﬁ:::ﬂn;l1 yn-1-yl acetate
AOEL | All | |\\ | | | alphabeticaly || (Z)-7 Tetradecenal

(Z}-8-Dodecen-1-ol
(£}-8-Dodecen-1-yl acetate
Approval date |'°‘” | |A" \ | (Z)-8-Dodecen1-yl acetate

(Z}-8-Hexadecenal
Exmrdtinain |,-_U| | | Al E” (Z}-5-Tetradecen-1-yl acetate

\ (Z E}-T,11-Hexadecadien-1-yl acetate

(Z E}-3,12-Tetradecadicn-1-yl acetate

(£ Z}-7,11-Hexadecadien-1-y| acetate
| search | | Reset | (72,7 .Z)-7.13,16,19-Docosatetraen-1-yl isobutyrate
1-Decanol
440 entries found Methyl-cyclopropene -

otal O 440 APPRO ) DSta s



EUPesticidesiDatabase

Active substances

Class. (Dir. 67/548/€EC)
Class. (Req. 1272/2008)

ADI
ARfD
AOQEL

Approval date

Expiration date

Status

tegory | Hg - erbicide )

= -
R .Alceti::,acid
< = :Enﬂrll::i?fumn
|_ \ | |_ | :;Ezfiargnutriamie}
|- \ =l |- [+] Beflubutamid
| = | J ?l.:::ﬁlr:.l“rrllm
Fom i f il [ Show details Bgntazune
[ A \@| [ A [+] ggj;?i;ac
E E [=] | Exportlist_| ‘ ?;?2?;; (CAS 334-48-5)
| Al |\{ [ | | aiphabeticaly EH gfﬂ;:g: e
Carfent ethyl
| All | | JE"”\ | Chlne'n;ar:;:rilz;a p::rrazm}
\ Chiorotoluron
[ B EANE e
Clethodi
Ciu-dina::p
Search ] [ Reset ] Clomazone
Clopyralid

128 entries found yeloxydim

128 APPROVED Herbicide Substances
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Aimed at:-
Detecting of the illegal use of prohibited substances.

Monitoring compliance with the specified MRLs for
veterinary drugs, pesticides, mycotoxins, heavy metals etc.

Monitoring levels of environmental contaminants.

Sampling focus:-

Most samples (c. 80%) are taken in accordance with criteria
designed to target animals or products, which are more likely
to contain illegal residues

However sampling may also be conducted in specific cases
where the presence of illegal residues was suspected




NationaliResiduelPlani(likeland)
forRVIillk

GROUP A - Substances having anabolic effect and unauthorised substances Milk
Al Stilbenes and derivatives

A2 Antithyroid agents

A3 Steroids (natural and synthetic)

A4 Resorcylic acid lactones (incl. zeranol)

A5 Beta-agonists

A6 Compounds in Annex IV of Reg. 2377/90 (e.g. chloramphenicol, nitrofurans etc.) 4
GROUP B - Veterinary Drugs and Contaminants

B1 Antibacterial substances, incl. sulphonamides, quinolones, tetracyclines. v
B2a | Anthelmetics (parasitic worms/helminths) v
B2b | Anticoccidals

B2c | Carbamates and pyrethroids

B2d | Sedatives

B2e [ Non-steroidal anti-inflammatory drugs (NSAIDs) 4
B2f | Other pharmacologically active substances (e.g. teflubenzuron, diflubenzuron

B3a [ Organochloride compounds (incl. PCBs) 4
B3b | Organophosphorus compounds 4
B3c | Chemical elements (lead, cadmium, mercury, arsenic) v
B3d | Mycotoxins 4

B3e [ Dyes (e.g. malachite green)

B3f [ Others (brominated flame retardants, PAHs)

Ref: National Food Residue Database Report 2010/11. M. Danagher & J. Rae,J.
see http://nfrd.teagasc.ie/pdf/NFRD Annual Report 2011.pdf
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The Level of Contamination
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Verification and validation




BiomarkerVliethodoelogy:
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Requires demonstration of a quantitative relationship between intake of a
substance and the amount of the substance or a metabolite in the body
tissue or fluid of an animal - e.g., in blood, adipose tissue, urine, or milk

BioCop Project (2005 - 2009)1 * Involved measuring of the effect of the
detecting chemical contaminants in contaminant(s) rather than the more traditional

single target compound concentrations
food < < .

* Developed using rapid and efficient
transcriptomics, proteomics and biosensor-based

technologies

e Examples include detection of:-
e Pesticides
* Moycotoxins such as produced by fungi
e Therapeutic drugs (growth promoters,
guinolone antimicrobials)
* Endocrine disrupters (phytoestrogens)

1 For more see http://www.teagasc.ie/publications/2009/1075/biocop detecting chemical contaminants in food 5442.pdf
or ftp://ftp.cordis.europa.eu/pub/food/docs/elliot.pdf




Some concepts and illustrations used herein are based on a
presentation entitled

FOOD SAFETY MANAGEMENT SYSTEM FOR CONTAMINANTS
AND DRUG RESIDUES IN THE DAIRY PRODUCTS

by Prof. Dr. Bruno LE BIZEC, Ecole Nationale Vétérinaire,
Agroalimentaire et de I'Alimentation Nantes-Atlantique
given at the 2013 IDF World Dairy Summit in Yokohama,
Japan.

However, the views and opinions expressed herein are my
own and should not be taken as being those of Dr. LE BIZEC
and his co-workers.







