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CONIffIDENCE objectives

» To assure chemical safety and quality in the
European food supply; support of EC policies and
competitiveness of food and feed industries

v Multi-detection: “multiplex”
v Inexpensive screening techniques

» To speed-up analysis for factory
approval of lots

» To contribute to the assessment of
risks of emerging contaminants

v" e.g. shellfish toxins such as palytoxin
and spirolides




CONTffIDENCE passport

» FP7 Collaborative Project first call “Food, Agriculture
& Fisheries, and Biotechnology”

» Duration: May 2008 — December 2012

» 16 partners from 10 countries, representing
universities, research institutes, industry and SMEs

» Budget: 7.5 Mio €

» Coordinator: RIKILT - Institute of Food Safety, part of
Wageningen UR (NL)




The commodities

Food & Feed

v" Fish/shellfish Fish feed

Cereals Cereal-based feed
Potatoes/vegetables
Honey

Eggs

Meat

Dairy products
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The target contaminants

» Organic pollutants
v" POPs (Persistent Organic Pollutants) + PAHs
v" Perfluorinated compounds
v" Pesticides

» Veterinary drugs

v" Antibiotics
v" Coccidiostats

» Heavy metals: speciation of arsenic and mercury

» Biotoxins:
v Alkaloids
v" Marine biotoxins
v Mycotoxins
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CONFIDENCE Highlights (1)

» Biotoxins:
v Multiplex dipstick for mycotoxins in cereals
v Multiplex dipstick for ergot alkaloids in cereals and feed
v NIR Hyperspectral Imaging for ergot sclerotia in cereals
v Multiplex dipstick for tropane alkaloids in feed

v Multiplex ELISA for pyrrolizidine alkaloids in honey and
feed

v Multiplex biosensor assay (SPR) for shellfish toxins

» Veterinary drugs:
v Multiplex dipstick for antibiotics in honey

v Multiplex flow cytometry for coccidiostats in feed and

eggs
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CONFfIDENCE Highlights (2)

» Heavy metal speciation:
v" Inorganic arsenic in seafood and fish feed: SPE-AAS
v Methylmercury in seafood and fish feed: LC-ICPMS

» Organic pollutants:

v POPs and PAHSs in seafood and fish feed: simplified
integrated sample prep + GC-MS/MS or GCxGC-TOFMS

v" POPs and PAHs in fish: X-map technology
v DESI and DART-MS of dithiocarbamates in vegetables

v Multiplex electrochemical immunosensor for paragquat and
DON in cereals

v" Perfluorinated compounds in fish and milk: Simplified sample
prep and LC-MS/MS
» Cross-cutting surveys, e.g. multiple contaminants in
seafood
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Mycotoxins: Commodity dedicated multiplex
dipstick tests for the determination of major
Fusarium toxins

\

MAIZE FEED

Target toxins: DON, ZEA, FB,, FB,, T-2 and HT-2 toxins

' ISPA

Target levels: EU maximum permitted levels




The assay procedure

CTRL ; NEG: Test Lines
FB1+FB2 darker than CTRL line
DON
T24+HT2 POS: test Lines
Methanol/water ZEA lighter than CTRL line
extraction

Dilution
with buffer

Incubation at 40°C, 10 min
High speed Migration, 10 min Reading
blending

( ,51-;;\;!‘ Total analysis time: 30 min for 6 mycotoxins




The commercial kit

Multiple strip test detecting Deoxynivalenol,
Zearalenone, Fumonisins FB1/FB2 and
T-2/HT-2 mycotoxins in one single test

unisensor

WWW. unisensor.be

MULTIPLEX: 6 mycotoxin analysed in 1 test
FAST: up to 8 samples in 1 hour (including sample preparation)
SENSITIVE: mycotoxin detection at levels close to EU regulatory limits

USER FRIENDLY: 5 min for sample preparation, easily performed on site




Beedsensor for honey

» Multisensor_: Unique multiplex, antibody based dipstick
assay, for the screening of sulphonamides
fluoroquinolones , tylosin-A , and chloramphenicol In

honey

» Laboratory method
v" Successful Inter-lab validation with 7 European laboratories

» Field-test method

v" Proof of principle
v Global field trial with 16 participants e.g. bee inspectors

» Rapid test for industry and enforcement authorities
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Multisensor — bee4sensor for honey

The test kit (beedsensor) is already marketed by UNISENSOr

and will be soon produced, based on customer demand:
http://www.unisensor.be/en/catalog/antibiotics-28/bee4sensor-45.php
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Coccidiostats in feed and eggs

» New fast and inexpensive multiplex method for the
screening of:

v Residues of coccidiostats in eggs (Regulation (EU) N°
610/2012)

v Coccidiostats at cross-contamination levels in non-target
feed (Regulation (EU) N°574/2011)

» The Technology:
Flow cytometry based
multiplex immunoassay
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The assay procedure

o Methanol \
/ v

—_— — > Sample

Centrifugation Centrifugation
Evaplor%te supernatant
- o dryness
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Antibodies
60 min.
incubation

Wash
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Collaborative study - Overview o #8®

Eggs Feed
Narasin/Salinomycin 2.89 0.52
Lasalocid 0.17 2.75
Nicarbazin 0.35 10.47
Diclazuril 9.14 93.40
Monensin 2.42 1.65

Rate of false positives in the blank in %
Established at 95% confidence level (maximum rate o f false negatives is 5%)




NIR imaging method for ergot sclerotia

» NIR hyperspectral imaging method to detect and quantify ergot
bodies in cereals at levels below regulatory limits

» Full conveyer belt system with belt speed of 100 mm/s allows
analysis of up to 100 kg grain/hour




Test system In operation at Nutreco




Further developments

» Multicontaminants detection: ergot, Datura, ...
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Integrated sample prep for POPs/PAHSs

Non-ortho PCB

T

Extraction
Shaking (H,O + ethyl acetate)

TIME SAVING

» One sample = < 1lhour
» Six samples at one time

Partition (transfer into organic phase)
MgSO, + NaCl

SOLVENT VOLUME
REDUCTION

Clean up
Silica SPE minicolumn

Clean up

Identification & quantification
GCxGC-TOFMS (EI)
GC-MS/MS (EI)

Identification &
guantification

CHEMICAL TECHNOLQGY
AGU

COST/LABOUR SAVING

Analytica Chimica Acta 707 (2011) B4-91

Contents lists available at SciVerse ScienceDirect

Analytica Chimica Acta

journal homepage: www.elsevier.com/locate/aca

Simplified and rapid determination of polychlorinated biphenyls,
polybrominated diphenyl ethers, and polycyclic aromatic hydrocarbons in fish
and shrimps integrated into a single method

Kamila Kalachova, Jana Pulkrabova, Lucie Drabova, Tomas Cajka, Vladimir Kocourek, Jana Hajslova*
Institute of Chemical Technology, Prague, Faculty of Food and Biochemical Technology, Department of Food Chemistry and Analysis, Technicka 3, 166 28 Prague 6, Czech Republic
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GC-MS methods for POPs
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Implementation of comprehensive two-dimensional gas

\Y] i ++ ++ . .
Selectivity of detection chromatography—time-of-flight mass spectrometry
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- AOAC accepts and validates CONffIDENCE method
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AOAC is reaching out to its Organizational Affiliates (OAs), including technology providers and contract
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PAH Update: Candidate Method to Enter Collaborative Study

Due to the urgent need for rugged. reliable methods to determine polycyclic aromatic hydrocarbon (PAH)
compounds in seafood from the Gulf, AOAC expedited a process that, ultimately, led to a candidate method
ready for AOAC validation. AOAC Tacilitated a stakeholder panel and working group meetings; established :
fithess-for-purpose statement; issued calls for methods and collaborators; evaluated available methodology
purported to meet fitness for purpose; and selected the best candidate method for further evaluation and
validation—all within 3 months. Further, AOAC has developed, and is currently finalizing, a validation study
protocol, and the method is about to enter into collaborative study. ACOAC validation of a method to detect
PAHs in seafood is expected to take less than 6 months from start to finish.

In choosing a candidate method, AOAC reviewed approximately 30 methods for the detection of PAHS.
Consequently, the PAH Working Group on Quantitative Methods, chaired by Gina Ylitalo, NOAA NWSFC,
recommended a method by Lucie Drabova et al. at the Institute of Chemical Technology in Prague, Czech
Republic as the most promising candidate method for further evaluation and. ultimately, validation as an
AOAC-approved method.

In gener=! fthe mathnd (Banid Method for Simultaneous Determination of PAHs, Polychlorinated Biphenyls,

and Pol hers in Fish and Seafood Using GC-TOF/MS) is easy to perform, uses
commot and meets fitness-for-purpose and AOAC single-laboratory validation (SLV)
requiret a gas chromatography system coupled to a mass spectrometer detector th
allows i :ation of all target PAHS.
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Visible from s;?ac'e, the gia research organizations, in an effort to establish standard method performance requirements (SNMPRs) for

towards America's Gulf Cc determining the presence of chemical compounds in seafood resulting from the Gulf oil spill.
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0 AOAC members from state agncultural laboratones are likely to be affected by the ol spill. which started with an oil ng explosion on Apeil 20, 2010, off

the coast of Louisiana, and have expressed growing concem that a fully vaidated analytical method for polycychic aromatic hydrocarbons (PAHs) and
volatile organic compounds (VOCs) in seafood may be required soon. Methods are available from ADAC [Means. J.C. (1998) "Compound-Specific Gas
Chromatographic/Mass Spectrometric Analysis of Alkylated and Parent Polycyclic Aromatic Hydrocarbons in Waters, Sediments. and Aguatic
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AOAC INTERNATIONAL:
Collaborative
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Hydrocarbons (PAHs) in Seafood using Gas
A Collaborative Study

DA el L INLasvuy s

Covance Laboratories Inc.

Wendy R. Sorenson
Covance Laboratories Inc.

Jana Hajslova
Institute of Chemical Technology, Prague

Introduction

Within a European integrated project CONf{IDENCE (Contaminants in food and feed:
Inexpensive detection for control of exposure), Jana Hajslova's group at the Instimite of
Chemucal Technology (ICT) in Prague, Czech Republic developed a method for the
determination of polyeyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls
(PCBs) and polybrominated diphenyl ethers (PBDEs) in fish and seafood using gas
chromatography coupled with time-of-flight mass spectrometry (GC-TOFMS). This
method was selected for further study as an AOAC collaborative study by the AOAC
Stakeholders Panel on Seafood Contanunants (SPSC), which was formed as a response to
the seafood contamination resulting from the recent oil spill in the Guif of Mexico. The
analytes for this collaborative study have been narrowed down to include only PAHs and
some of the relevant PAH alkyl homologues. Having a rapid method is essential for
quick determination of contaminants in food, especially after environmental disasters.
The mneteen contaminants found in Table 1 will be studied in this collaborative study.
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Cross-cutting survey of seafood (n = 150)

» Co-occurence of POPs & PUFA, PFAS, heavy -
metal speciation = =

» Data to be provided to EFSA for risk-benefit discussions

Lead for collection of
Species Region
samples

Baltic sea
Herring North sea RIKILT 3
Atlantic ocean DTU ’
North sea ICT
Cogtenliel Atlantic ocean ICT
hake
Mediterranean sea CSIC
Czech Republic ICT
Trout and Spain csic
salmon
Scandinavia DTU f
oy eTSdm
Scandinavia DTU European Food Safety Authority
Bivalves The Netherlands RIKILT
Mediterranean Sea CSiIC
Canned, in water,
Tuna preferably from All

Europe

Pangasius Mostly Vietnam All




CONTffIDENCE Highlights

» Inclusion of new requests from DG SANCO and
EFSA, through the Advisory Board

v Broadening the types of pyrrolizidine alkaloids in honey
and feed: inclusion of Heliotropium alkaloids

v Brominated flame retardants: Hexabromocyclo-
dodecane (HBCDD) stereoisomers in fish and fish feed:
LC-MS/MS method

v Extending the number of ergot alkaloids in cereals
v" Inorganic arsenic in rice




SPE-HG-AAS — a novel speciation alternative...
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Concept: Sequential elution for selective separation 0
of inorg As from organoAs species by SPE
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_ _ o OrganoAs
» Method for inorganic arsenic in compounds

marine samples (food and feed)
» Validated through a full-scale
collaborative study (10 labs)
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Inorganic arsenic in rice — a hot food safety topic

» Tailoring of SPE HG-AAS method
for rice and rice products

» Simplified extraction in waterbath
for increased sample throughput
(> 50 samples extracted in 1 hour)

o
6% 0‘° Dataset provides input to:
Y o 00 X EFSA (exposure estimation)
% 0,50 EU commission (legislation?
@) 2 .
=\ 2 040 N X CODEX (legislation?)
5 X
E 030 X .
§ 02 \ \ \\ Future EU max level (0.2-0.3 mg/kg)?
S =~ ==X == == = Chinese max level (0.15 mg/kg )
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Validation of screening methods

» Fileld of application
v Analyzing a high number of samples, of which the majority
IS contaminated at low levels
» Main feature: Binary result (1 or 0): The sample is
above or below a target level (e.g. legal limit)

» Fitness for purpose of the method:

v" Non-compliant samples should be tested positive (or better:
suspect); Criterion is rate of false negative ([3-error, safety
aspect): should be <5 %

v" Compliant samples should be tested negative; Criterion is
rate of false positive (a-error, economical aspect): < 20 %

 CONIffIDENCE: Quantitative methods used in a
binary fashion




Principle of quantitative methods

used In a binary fashion

» The measurements include a numerical value (e.qg.
from dipstick reader)

» The numerical value is compared against a
predefined cut off value

» Depending on whether the numerical value is below
or above the cut off value, the sample is considered
as suspect or negative




Steps of validation

» Preparing blank samples, samples with the analyte
below and at the target level (TL)

» From the precision experiments of the TL samples we
calculate the cut-off value (with (3-error = 5% by
definition)

» From the precision experiments of the other samples
we calculate the a-error

» Example: Mycotoxins




Mycotoxins: the assay procedure

CTRL NEG: Test Lines
darker than CTRL line

extraction

R~ FB1+FB2 /
; = N DON
T2+HT2 POS: test Lines
Methanol/water ZEA lighter than CTRL line

Dilution
with buffer

Incubation at 40°C, 10 min
Migration, 10 min Reading

Total analysis time: 30 min for 6 mycotoxins




Example: Zearelenone in maize

¢ 100%
= = cut off

A 50%

o 25%

¢ Blank

Response

0 5 10 15 20 25 30
Sample No

» Based on cut-values the rate of false positive samples is
estimated (also by t-statistics)
» Rate of false positive:
= Samples with 50 % of target level: 40 %
= Samples with 25 % of target level: 2.2 %
= Blank samples: 0.6 %




How to know the fithess for purpose?

We need to know three things:

» The performance profile including the cut-off value of
the test

» The frequency distribution of the concentration of the
target analyte in typical samples

» The cost per analysis of the screening test
compared to the confirmatory method




Example: Fumonisin concentrations
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500 1000 1500 2000 2500 3000 3500 4000 4500

Concentration of sum of fumonisins {(ug/kg)

Most of the samples contain the analyte far below

the maximum level (ML) = 4000 ug/kg (food)




Example: Fumonisin concentrations

IN maize — European data. Step 2

The "rate of false positive results" from the validation is
superimposed on the frequency distribution

% of ML with Range % of Range: No of Rate of false Number of

N positive false
validation data ML ng/’kg  Samples results positive

0 0-12 0-480 1486 0.058 86

25 13-37 481-1480 153 0.12 18

50 38-62 1481-2480 36 0.64 23

100 62-100 2481-4000 19 0.95 18

Total No of
ULl e (_)f 1694 false positive 146
samples:
results

Total Ratio of
rkisoer false positive 8.60
results (%)




Overview for all mycotoxins

[ERY
(o]

[HEY
IS
|

[ERY
N

=
o

Rate of false postive results (%)
(0]

Sum T2HT2 Sum T2HT2 Zea/Corn Zea/Wheat Don/Wheat Don/Corn Sum Fum /
[/ Wheat /Corn Corn

European
Commission




Cost estimation

Estimating total analytical costs for two options:
» Analysing all samples with LC/MS

» Analysing all samples with the screening test and all

suspect samples additionally with LC/MS

Cost comparison
1,200 ® All samples LC/MS
1,016

=
o
=}
S

B All samples screening test +

947
LC/MS (suspect samples)
800 |
395
4007 339
250 276 55
200 |
00 98
63
39 49 45 14
O I T T

Sum T2HT2 /Sum T2HT2 Zea/ Corn Zea/Wheat Don/Wheat Don/Corn Sum Fum /
Wheat /Corn Corn

Cost for analysis (Euro x 1000)
(o2
8

LC/MS:

200 Euro/sample
Screening test:
20 Euro/sample

The test presented here is considered fit for purpose




Summary for validation and fitness for

purpose of screening methods

» Safety first: The specific experimental design applied
ensured that the rate of false negative results is not
above 5 %

» The validation exercise also delivered information
about the rate of false positive results

» Final criteria for fitness for purpose of the screening
method:

1.  The actual prevalence of contaminated samples in the
ground population

2. Economical consideration of screening versus confirmatory
methods




Conclusions (1)

» Some multi-dipsticks are already commercially
available

Multiple strip test detecting Deoxynivalenol,
Zearalenone, Fumonisins FB1/FB2 and
T-2/HT-2 mycotoxins in one single test

» Multi-dipstick tests can be used in field applications

» Many tests have been validated through small-scale
collaborative studies: transferability to other
laboratories has been demonstrated




Conclusions (2)

» Some tests have been validated through full
collaborative studies, viz. mycotoxins dipstick,
Inorganic arsenic, perfluorinated compounds

v Methods can be adopted by CEN for European
standardization

» Major advances in simplified sample prep methods,
reducing overall costs and speeding up analysis

» New insights in validation and fithess for purpose of
screening tests

» Cross-cutting surveys, viz. fish & seafood: POPs,
PFCs, heavy metals and PUFAs

» New topics have been included in the work
programme in order to improve the relevance to EU
policies




Dissemination

» More than 115 oral presentations and 115 posters at
International conferences
» 36 Peer reviewed publications

» Website: www.conffidence.eu
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