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1 Summary

The European Union Reference Laboratory for Mycotoxins (EU-RL Mycotoxins), operated by the
Institute for Reference Materials and Methods (IRMM) of the Joint Research Centre (JRC), organised
a method validation study (MVS) for evaluating the effectiveness of a method for the determination of
Ochratoxin A (OTA) in liquorice root and liquorice extracts.

A test portion is extracted with a mixture of methanol and aqueous sodium bicarbonate solution. The
extract is filtered, diluted with phosphate buffered saline (PBS), and OTA is purified with an
immunoaffinity column containing antibodies specific to OTA. The purified extract is dried,
reconstituted and quantified by high performance liquid chromatography-flourometric dectection
(HPLC-FLD).

Twenty laboratories from 13 EU Member States, a laboratory in Uruguay, one in Turkey and one in
US participated in this study. Contents of OTA ranged from 26 to 141 pg/kg and from 8 to 52 pg/kg
for liquorice extracts and root material respectively.

Mean recoveries were calculated as 87 % for liquorice root, and 84 to 88 % for liquorice extracts.

Based on results for the spiked and naturally contaminated samples the relative standard deviations for
reproducibility (RSDg) ranged from 10 to 17 % and from 11 to 22 % in liquorice extracts and liquorice
root respectively. Standard deviations for repeatability (RSD;) ranged from 4 to 9 % and from 6 to 9 %
in liquorice extracts and liquorice root respectively.

The Commission Regulation (EC) No 401/2006 lays down performance criteria that must be met by a
method for official control of OTA in food at levels up to 10 pg/kg: RSD; < 20 %, RSDgr < 30%, and
Recovery from 70 to 110 %. These criteria have been extended by analogy to the levels of interest for
this study and were met by this method for both the liquorice root and the liquorice extracts.



2 Introduction

Ochratoxins are pentaketides made up of dihydro-isocoumarin linked to phenylalanine.

Ochratoxin A (OTA) (Figure 1) is a secondary metabolite of several species of fungi, notably
Penicillium verrucosum (in temperate climates) and Aspergillus ochraceus, but also A. carbonarius and
A. niger aggregate species [1] (in particular in tropical regions). OTA contaminates foods such as
cereals, coffee, dried fruit, grapes, cocoa and wine, and it can also occur in animal products. OTA is a
mycotoxin with carcinogenic (IARC class2B [2] - meaning the existence of sufficient evidence of its
renal carcinogenicity to animals and possibly to humans), nephrotoxic, teratogenic and immunotoxic
properties, and it has been linked to nephropathy in humans [3].

Figure 1: Structure of ochratoxin A
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Commercially available liquorice products are the part of the plant containing the active principles (the
root) and its derivate products (the extracts).

Extracts are produced as paste or as powder, depending on the processing and on the final content of
water (powder is obtained by spray drying the liquid extract), and are traditionally obtained via
infusion of the ground roots in water in stainless steel equipment along with the support of low-
temperature technology in order to fully maintain the organoleptic properties and not burn the natural
sugars and the thermo-labile substances which form its aroma.

As demonstrated by Arifo et al. [4], the OTA level in liquorice extracts is stable to heat treatment at
150 °C for 60 min. The OTA concentration is also unaffected by sorting or washing, but it is much
reduced by peeling (about 50 % reduction). When performing a small scale preparation of liquorice
extract and block liquorice, Arifio et al. could measure a strong reduction of the initial OTA content of
about 10 pg/kg (by, respectively about 80 % and about 90 %, when including the peeling of the root).
Therefore, industrial products (extracts) prepared by extracting the active components from the
unpeeled roots, are contaminated to an extent which depends on the initial level of contamination of
the roots, and on the enrichment achieved by the preparation process of the extracts (about 4:1).
Extracts are used for the preparation of candies, pastilles, elastic liquorice and flavours, whilst
liquorice root can be consumed as such, or as finely grinded products, for herbal infusions.

The European Food Safety Authority (EFSA) considered that it would be prudent to reduce exposure
to OTA as much as possible, establishing a tolerable weekly intake (TWI) of 120 ng kg body weight
[5]. Liquorice and its derived products may also contribute to human exposure to OTA, particularly for
high consumers of these foods, as noted in a recent international conference [6]. New limits were
recently set in European legislation (Commission Regulation (EC) No 1881/2006 [7]), including OTA
in liquorice (as root) and liquorice extracts (in the form of both paste and powder). The maximum
levels are set taking into account the above mentioned considerations about OTA levels in extracts, the
average levels found in the roots and the toxicological / occurrence / intake aspects; they are 20 pg/kg
for root and 80 pg/kg for extracts. No maximum levels are set for OTA in liquorice in other
jurisdictions.



As a follow-up of these last updates, the Directorate General for Health and Consumers asked the
support of the European Union Reference Laboratory for Mycotoxins (EU-RL Mycotoxins), hosted by
the Institute for Reference Materials and Measurements (IRMM) of the European Commission's Joint
Research Centre, to develop and validate by an inter-laboratory comparison a method for the
quantitation of Ochratoxin A (OTA) in liquorice and liquorice extracts.

3 Scope

This method validation study aimed to evaluate the recovery and precision of an analytical method, for
the quantification of OTA in liquorice and liquorice extracts to monitor compliance with limits set in
legislation [7].

The study was designed and evaluated according to the [UPAC Harmonised Protocol (8, 9). Statistical
analysis was performed along the lines of ISO 5725 [10-11].

Found values for the precision and recovery were compared with the method performance criteria set
in Regulation (EC) No 401/2006 [12] for levels of OTA in food up to 10 ng/kg and extended by
analogy to the levels of interest for this study: RSD; <20 %, RSDr < 30 %, and recovery from 70 to 11

0%.

4 Participating Laboratories

Some of the National Reference Laboratories of the EU Member States, some public and private
laboratories, and other institutions, like universities and public research laboratories joined the study.

Table 1: List of participants to the ILC for the validation of a method on OTA in liquorice

Institute Country
SGS Belgium NV — Chromatography department Belgium
Federal Agency for the Safety of the Food Chain (FASFC) - Federal Laboratory for Feed and Food Beleium
Safety of Tervuren (FLVVT) et
CODA-CERVA - Toxines and Natural Substances Belgium
Health Canada - Food Lab Canada
State General Laboratory - Food Contamination Laboratory Cyprus
National Food Administration - Chemical Division 2 Sweden
Universitdt Hohenheim (University of Hohenheim) - Landesanstalt fiir Landwirtschaftliche Chemie

S . . Germany
(state institute for agricultural chemistry)
Public Health Laboratory - Environmental Health Authority Malta
GBA Geselleschaft fur Bioanlytik Hamburg mbH Germany
AGRICULTURAL RESEARCH CENTRE - LABORATORY FOR RESIDUES AND Estoni
CONTAMINANTS stonia
CENTRO NACIONAL DE ALIMENTACION - Chemical Area - Unit of Toxins and PAHs Spain
Finnish Customs Laboratory Finland




Institute Country
GENERAL CHEMICAL STATE LABORATORY - ENVIRONMENT Greece

Public Analyst's Laboratory Dublin - LC-MS Ireland

National Research Council (CNR) - Institute of Sciences of Food Production (ISPA) - Italy

Institute of Food Safety, Animal Health and Environment "BIOR" - Instrumental Analysis Division Latvia

MSM Food Control Laboratory Turkey

Food & Environment Research Agency (Fera) - Consumer Protection & Health United Kingdom
Trilogy Analytical Laboratory United States
Technological Laboratory of Uruguay — Natural Toxins Department Uruguay

All participants reported back results, calibration and chromatograms and filled in a questionnaire,.

5 Design of the study

51 Time frame

The study was announced via the EU-RL Mycotoxins web-page and via CEN TC275/WG 5 on 28 July
2010. Thirty-nine laboratories expressed their interest in participating in the study and 20 of them were
invited to subscribe based on the aim of having different laboratory typologies, with different levels of
experience, and different countries included, beside the "first come first served" criterion.

The subscription PDF form was sent out on 15 of September with a deadline set on 1 October 2010.
Together with the subscription form, participants also received the outline of the study and the draft
standard operating procedure (SOP). They were asked to send back to the organiser comments and
amendments to the SOP if necessary.

Parcels were dispatched on 15/11/2010 and on 18/11/2010 participants received the reporting forms by
e-mail. The last laboratory reported back the PDF forms on 01/02/2011 (deadline 10/01/2011).

All the above mentioned communications are included in ANNX 7.

5.2 Materials and documents
Each participant received:

a) One inter-laboratory comparison sample receipt form to be sent back to the organiser upon
reception of the parcel

b) The ILC-MVS outline

c) The instructions regarding materials storage, samples treatment, requirements, deadlines.
d) The final version of the method SOP

e) The spiking protocol

f) The participation code (LAB ID)

g) 18 coded test materials for direct analysis (about 12 grams each)




h) 10 coded test materials for spiking before analysis (about 12 grams each)

1) A standard solution for the preparation of the calibration curve
1) 10 spiking standard solutions
k) 35 immunoaffinity columns

1) Safety sheets for solvents and OTA
m) A PDF form for reporting of results
n) A PDF form for reporting the calibration curve(s)

0) A PDF form with a questionnaire regarding general information on the participating
laboratory, on their opinion on the design of the study, and on the deviations from the SOP
they applied at their laboratory, if any.

The documents sent to the participants are found in the Annex 6, 7 and 8.

53 Qrganisation

Upon participants' comments and amendments, the SOP was changed whenever it was considered
appropriate prior the study. In particular, the SOP proposes a specific HPLC analytical column;
however participants could apply any other analytical column, given that it was demonstrated as
capable of baseline separating the OTA peak from the matrix peaks. Participants were asked to verify
that a resolution (Rs) of at least 1.5 is obtained for the OTA peak.

In addition participants had to fill in a questionnaire, where they were asked, in particular, to report
any deviation from the SOP they might have applied at their laboratory. This information was used to
identify non compliances and when evaluating outliers detected from the statistical tests.

6 Test materials

6.1 Description

Different materials were obtained from different suppliers, covering all categories included in
legislation [7] and at levels of interest (below, above and around the maximum levels); however only
one blank material was available: a decorticated (peeled) root in form of finely ground powder.

As a result, spiking experiments were made on blank as well as on contaminated materials. According
to the recommendations on standard additions proposed by Ellison and Thompson [13], spiking levels
were selected to obtain at least four times the initial contamination level.

The final contents of OTA were within the calibration range for all samples and spiked samples.

The test materials of this study are listed in Table 2. The OTA contents reported in this table are based
on in-house experiments preliminary to the study. These contents might differ from the mean of the
study results (Tables 3 to 5).



Table 2: Test samples and spiking solutions

OTAn

Sample name/ Amount the Il
pieé ne Sample code . OTA S the spiked Design
description available spiking
. sample
solution
kg Hg/kg Hg/ml Hg/kg
Extract
Extract (P 2
xtract (Powder) 2007 powder <2 27.1 n.a n.a 2 blind replicates
TM070024 .
medium low
n.a n.a 2 blind replicates
Extract (Powder) 2008 Extract 2 blind replicates for
5 6.5 0.6 36.5 o
TMO080019 powder low splklng level A
2 blind replicates for
L5 81.5 spiking level B
Extract
E P 201
TxMtrlag(t)é Zgwder) 010 powder 3 59.2 n.a. n.a 2 blind replicates
medium high
Extract (Powder) 2010 Extract . :
TM100029 powder high 3 90.3 n.a. n.a 2 blind replicates
Extract (Paste) 2007 Extract paste : ;
TMO70025 high <2 78.5 n.a. n.a 2 blind replicates
n.a. n.a 2 blind replicates
Extract (Paste) 2008 Extract paste
5 32.0 . .
TM080020 low 2 blind replicates for
2.6 162.0 o
spiking
n.a n.a 2 blind replicates
Root powder Blank 19 30.0 2 blind replicates for
decorticated 2010 Root blank 4 (<LOD/ <2 : : spiking level A
TM100034 ng/ke)
2 blind replicates for
24 60.0 spiking level B
Root powder 2010 . . .
TM100035 Root high 4 20.1 n.a. n.a 2 blind replicates
Root powder 2008 . .
TMO080021 Root low 2.5 6.5 n.a n.a 2 blind replicates

n.a.: not applicable

The spiking amount was 500 pl. Following the recommendations of Burns et al [14] regarding the risk
of dilution-modification of the matrix, the concentrations of OTA in the spiking solutions were high

enough to allow using a sufficiently low volume.




6.2 Preparation and verification

Test samples

The test materials were used as obtained by the supplier, with the exception of the Root powder
2010TM 100035 (Root high) sample.

This material was found to be not sufficiently homogeneous. However, due to its OTA content, of
about 20 pg/kg (maximum level set in legislation), the material was considered of interest for the
study.

Therefore, it was treated at the Reference Material Unit at IRMM. It was milled to eliminate most of
the fibres originally present; than particle size analysis was performed on Root high and Root low in
parallel to see if they were comparable (Root low was found to be sufficiently homogeneous for the
ILC-MVS). They were measured with laser diffraction before and after the milling of Root high
finding that after the milling, the two diffraction curves were closer. The two materials were also
checked with manual sieving: each material was placed on sieves and manually shaken. After milling,
most of the fibres present in the Root High before milling, disappeared on the 500 um sieve.

Since the extract pastes tend to stratify during storage. Participants were asked to mix paste samples
before analysis.

Common calibrant

A common calibrant was distributed for the preparation of the calibration curve, which contained OTA
(OTA in the form of powder, as obtained from Sigma, code O-1877, purity 98%, lot 125K4063)- in a
mixture of toluene and glacial acetic acid (both supplied by VWR) 99:1 (v/v).

About 150 ampoules were filled under inert atmosphere, each with 2.5 ml of calibrant and flame
sealed. The ampoules were stored at -18 °C until dispatch.

The content of the common calibrant was spectrophotometrically verified prior dispatch on three
different ampoules randomly chosen in the ampouling sequence, applying Equation 1 below:

Amax XM x100

Equation 1 POTA =
exb
where
Amax is the absorption determined at the maximum of the absorption curve;
M is the molar mass, in grams per mol, of OTA (M = 403.8 g/mol);
€ is the molar absorption coefficient, in square metres per mol, of OTA in the mixture of
toluene and acetic acid 99:1 v/v, (544 m?/mol, see [15]);
b is the optical path length, in centimetres, of the quartz cell.

The concentration of OTA was determined to be 13.46 pg/ml.
The content level was demonstrated to be stable for the whole duration of the study.

Spiking solutions

Spiking solutions were obtained by dilution. An intermediate solution was prepared with a target
concentration of 50 ug/ml. The concentration was verified spectrophotometrically to be 48.10 ug/ml.
From this solution spiking solutions were prepared as listed in Table 2. Ampoules were filled under
inert atmosphere, each with 1.5 ml of spiking solution, flame sealed, and stored at -18 °C until
dispatch.

The content levels were demonstrated to be stable for the whole duration of the study.



6.3 Homogeneity

Homogeneity of the naturally contaminated test samples was tested according to the IUPAC
Harmonised Protocol for Proficiency Testing [16].
The criterion to consider the material sufficiently homogeneous is given in Equation 1.

Equation 1 o%sam <0.07C

Where

stam: sampling variance

C: content of analyte in the sample as estimated by the organiser prior to materials dispatch

0.07: =0.3X0.22 (0.22 C is the reproducibility standard deviation as defined in the Horwitz equation
as modified by Thompson for concentrations below 120 ppb [17]:

The samples were chosen at regular intervals along the packing order of each test material to check for
possible trends in composition. All test materials were rated sufficiently homogeneous (see ANNEX
1). No homogeneity assessment was carried out for sample Root powder — blank (2010).

7 Evaluation of results

7.1 General

Calibration

Each participant was asked to report peak areas and corresponding OTA concentrations in ng/ml of the
calibration curve. In case of an interruption of the analytical process, a calibration curve was required
for each sequence and peak areas obtained for all calibration curves had to be reported in the
respective PDF form.

Calibrations where checked for linearity applying the Mandel test. The test was carried out by applying
MVA version 1.1software developed by © Novia.

Questionnaire

Each participant was asked to answer several questions regarding the organisation of the study, the
method, and the analytical process as carried out at their laboratory.

In particular, they were asked to report possible deviations from the methods at different stages of the
analysis.

In case of reported relevant deviations, the different procedure(s) applied were taken into account
when identifying possible outliers.

Chromatograms

Laboratories were asked to send back to the organiser the chromatogram obtained from the analysis of
each sample.

They represented an additional indication, together with the resolution (Rs) between the OTA peak and
neighbouring peaks. Validity of results was subject to sufficient Rg values.

Results
Method precision was calculated with the Excel Template CLSTD.XLT version 3.6- 2/12/98, CSL,
Food Science Laboratory, Norwich, UK.



The Horwitz ratio, HorRat, was calculated applying both the Horwitz equation [18] and the Horwitz
equation as modified by Thompson for the concentrations below 120 ppb [17].

For each of the 14 test samples (8 naturally contaminated, 1 blank, and 5 spiked) analysed as blind
duplicates (for a total of 28 expected results from each laboratory) the set of results were evaluated as
reported by participants.

Results were checked for deviations from the method protocol and insufficient Rs. Resulting non
compliant data were removed prior statistical evaluation. Remaining results were checked for outliers
applying Cochran’s and single and double Grubbs’ tests.

Non compliances, together with the outliers, are detailed in the Annexes 2 and 3, where data reported
for all materials are listed. Precision estimates were obtained according to the IUPAC Harmonised
Protocol [8, 9].

Recoveries were obtained from the values reported for the 5 duplicate spiked samples by applying the
Equation 3. This type of recovery is also called "surrogate recovery" (the added analyte acts as a
surrogate for the native analyte) or marginal recovery [19].

(OTAgpn —OTAy)

Equation 3 %R = x100
OTAgp

Where

OTAgpin: mean result of the spiked sample

OTAN: mean result of non spiked corresponding sample

OTAgp: concentration of OTA added to the sample

OTA\ was considered null for the Root blank material.

7.2 Evaluation of calibrations

All calibrations reported were found to be linear in the working range.

Laboratory 7103 reported constantly negatively biased results; however, as bias was not constant for
all samples, this problem could not be solely attributed to mistakes in the preparation of the calibration
curve. This laboratory was asked to report about possible problems occurring during the analysis.
Their answer is summarised in paragraph 7.4.

7.3 Evaluation of questionnaire

All answers were compiled in the tables in the Annexes 4 and 5.

Critical points considered for possible non compliance were either a deviation from the SOP and/or an
incorrect analytical procedure (e.g. incorrect peak integration).

No reported deviation from the SOP was considered to be relevant for rejecting the whole set of results
from a participant.
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7.4 Evaluation of chromatograms

All participants sent the chromatograms for all the samples. Chromatograms were checked for
consistency in the retention time of the OTA peak, for peak shape, Rs values (see Annex 5), and for

integration.

Laboratory 6658 reported chromatograms with non acceptable peak shape and integration. Upon
communication to the participant, it was decided to mark their results as non-compliant.

7.5 Evaluation of results

The method parameters, calculated as described in 7.1, are reported for liquorice extracts in form of

powder and paste in Tables 3 and 4 respectively

Table 3 — Precision data ILC-MVS for OTA in liquorice extracts - powder

Extract Extract Extract Extract
Extract
Sample powder powder low - | powder low - powder owder hiah
medium low SpA spB medium high P g
Number of laboratories 20 20 20 20 20
Number of laboratories considered 1 1 1 1 1
as non compliant
Number of outliers (laboratories) 0 0 0 2 0
Number of accepted results 19 19 19 17 19
Mean value, ; s Hg/kg 25.7 34.2 71.8 59.6 96.8
Repeatability standard deviation s,, 15 26 53 23 53
ng/kg
Repeatability relative standard
deviation, RSD,, % 6 8 8 4 6
Repeatability limit 7 [r = 2,8 x s,], 43 70 16.2 6.4 16.2
ng/kg
Reproducibility standard deviation 31 50 94 6.6 12.4
Sk, Mg/kg
Reproducibility relative standard
deviation, RSDy, % 12 15 13 1 13
Reproducibility limit R [R = 2,8 x 8.6 14.0 263 18.6 34.7
skl, ng/kg
Recovery, % n.a. 86 84 n.a. n.a.
HorRat value 0.54 0.66 0.60 0.51 0.58

n.a.: not applicable
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Table 4 — Precision data ILC-MVS for OTA in liquorice extracts - paste

Extract paste | Extract paste | Extract paste

Sample .
high low low - sp

Number of laboratories 20 20 20
Number of laboratories considered 1 1 1
as non compliant
Number of outliers (laboratories) 2 0 1
Number of accepted results 17 19 18
Mean value, ; s Hg/kg 64.3 27.4 141.4
Repeatability standard deviation s,, 36 24 6.3
ne/ke
Repeatability relative standard 6 9 4
deviation, RSD,, %
Repeatability limit 7 [r = 2,8 x s,], 10.1 6.9 17.6
ng/ke
Reproducibility standard deviation 3.4 46 13.7
sg, hg/kg
Reproducibility relative standard 13 17 10
deviation, RSDy, %
Reproducibility limit R [R = 2,8 x 235 12.9 384
skl, ng/kg
Recovery, % n.a. n.a. 88
HorRat value 0.59 0.77 0.45

n.a.: not applicable

Data for paste and powder have been splitted for readability in two sets; however, both are to be
considered as “extract” materials for the deduction of method performances data.
In Table 5 are reported the method parameters for liquorice root powder.
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Table 5 — Precision data ILC-MVS for OTA in liquorice - root powder

Sample Regitlelgme | Rl Root low Root high
SpA spB

Number of laboratories 20 20 20 20
Number of laboratories considered

) 1 2 4 1
as non compliant
Number of outliers (laboratories) 0 1 1 2
Number of accepted results 19 17 15 17
Mean value, ; s Hg/kg 26.1 51.9 7.7 22.0
Repeatability standard deviation s,, 16 29 07 20
ng/kg
Repeatability relative standard 6 6 9 9
deviation, RSD,, %
Repeatability limit 7 [r = 2,8 x s,], 4.4 81 1.9 57
ng/kg
Reproducibility standard deviation 40 55 17 33
Sk, uglkg
Reproducibility relative standard
deviation, RSDy, % 15 i 22 15
Reproducibility limit R [R = 2,8 x 112 153 438 92
skl, ng/kg
Recovery, % 87 87 n.a. n.a.
HorRat value 0.69 0.48 1.02 0.67

n.a.: not applicable

Reproducibility and repeatability from this study complies with legislative requirements [12] for food
at levels up to 10 pg/kg: RSD, < 20%, RSDr < 30% and HorRat values are in all cases below 2.
Recoveries too are within the legislatively required range (70-110%).

Laboratory 7103 reported negatively biased results identified as outliers and rejected in several cases.
However, the laboratory did not report any deviation from the method. Abnormalities were reported
for 4 samples but only in one case coinciding with outlier detection. Upon request of the organiser,
participant re-checked their results and reported that, due to a fault in the autosampler, samples had to
be re-injected starting from frozen extracts, purified with IAC columns of a different brand than that
those dispatched by the organiser. This might have caused the bias observed.

Laboratory 6426 reported results which were, in the case of materials Extract paste high and Root
high, detected as outliers and rejected, but no cause for this was identified. Chromatograms showed no
lack of resolution and integration was correct. However, for Root high material the chromatogram
corresponding to the anomalous result showed a peak width about the double than what found for the
standard. This indicates the co-elution of an interfering peak. For Extract Paste high no cause could be
identified.

Laboratory 6926 reported results which were, in the case of material Extract powder low, identified as
outliers and rejected, but no cause for this was identified.

13



Laboratory 6631 reported results which were, in the case of materials Root low and Root high,
detected as outliers and rejected, but no cause for this was identified. Chromatograms showed no lack
of resolution and integration was correct.

Laboratory 6381 reported results which were, in the case of material Extract powder medium high,
identified as outliers and rejected. No cause for this was identified.

Finally, laboratory 6595 reported results which were, in the case of material Extract powder medium
high, identified as outliers. One of the chromatograms showed lack of resolution/peak asymmetry.

In this study, the material Root blank was not used for the evaluation of method performances but only
for the preparation of spiking materials; however participants were asked to report results to verify
whether the OTA content in the material was consistently found below the LOQ of the method, as in
fact it was.

Also for the material Extract powder low, participants were asked to report the data not only for the
two derived spiked material but also for the native material (OTA content estimated by the organiser
was 6.5 pg/kg). However, as the European legislation sets limits for OTA in extracts at 80 pg/kg [7],
this material was not considered as relevant for the definition of method performances for the scope of
official controls. Results reported by participants were considered to verify whether the method is
applicable at low levels of OTA (below 10 pg/kg). As a matter of fact this extension of the method
scope was considered to be possible with some additional analytical effort.

The method is to be considered as validated by this study in the following concentration ranges, as
defined from the OTA contents in the tested materials:

- Liquorice extracts: from 26 to 141 pg/kg

- Liquorice (root): from 8 to 52 pg/kg

7.6 Deviations from the SOP

Participants were asked to report in the questionnaire deviations from the SOP. List of deviations is
reported in the Annex. None of those deviations were considered to justify a non compliance.

In particular it has to be noted that other HPLC columns than the one indicated in the SOP where
applied in many laboratories. For laboratory 6658, incorrect integration of poorly separated peaks
obtained with a different analytical column was considered as cause for non compliance.

g8 Conclusions

All 20 invited participants reported their analysis results. The performance of the method showed to be
satisfactory, in particular as regards legislative requirements for recovery and precision, for all
materials of interest to confirm the scope of the method.

The JRC will submit this fully validated method to CEN TC 275/WG 5 and suggest it for formal
standardisation.
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ANNEX 1 — Homogeneity data for OTA in all materials

Extract powder medium low

n= 10
mean=  25.67 22% = g-trg(%)
0.5648 sy= 0.7515 5.6474 =o-trg
MSW"? = s,= 0.7697
s;= 05182 1.6942 =0,3*s
IUPAC
(MSB-MSW)/2 0.2686 5.9948 = F1*(0,3*s)*+F2*MSW
passed
Bottle Result a Result b diff sum avg
1 25.66 25.00 0.66 50.66 25.33 3000
2 25.42 25.78 -0.35 51.20 25.60
3 26.75 26.45 0.30 53.20 26.60 e
4 25.16 25.90 -0.74 51.06 25.53 8 o o
5 25.00 23.73 1.27 48.73 24.37 Al IR S S
6 25.80 26.13 -0.33 51.93 25.97 L] MR Y g
7 24.86 24.70 0.16 49.56 24.78 24.00 1 -
8 26.98 26.76 0.23 53.74 26.87
9 26.88 24.91 1.96 51.79 25.89 22.00 1
10 26.88 24.64 2.24 51.52 25.76
20.00
5 (diff)? = 11.8501
var(sum)/2 = 1.1297 =MSB
Extract powder low
n= 10
mean = 7.89 22% = o-trg(%)
0.0634 s,= 0.2518 1.7352 =o-trg
MSW'? = s,= 0.5443
s¢= 0.2910 0.5206 =0,3*s
IUPAC
(MSB-MSW)/2 -0.0847 0.8086 = F1*(0,3*s)*+F2*MSW
passed
Bottle Result a Result b diff sum avg
1 7.29 8.80 -1.52 16.09 8.04 10.00
2 8.01 7.81 0.20 15.82 7.91 000 b
3 7.95 8.55 -0.61 16.50 8.25 = - R
4 8.19 7.47 0.71 15.66 7.83 8.00 | g o ° ., .
5 8.33 7.06 1.27 15.39 7.70 . ] an .
6 8.45 7.88 0.57 16.33 8.16 700 ---------- B
7 7.78 8.44 -0.67 16.22 8.11
8 7.66 751 0.15 15.17 7.59 R
9 7.92 7.62 0.30 15.54 7.77 500 |
10 7.27 7.74 -0.47 15.02 7.51
4.00
5 (diff)? = 5.9247
var(sum)/2 = 0.1268 =MSB
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Extract paste low

n= 10
mean=  25.77 22% = g-trg(%)
1.5637 s,= 1.2505 5.6690 =o-trg
MSW'? = s,= 1.3107
s;= 0.8395 1.7007 =0,3*s
IUPAC
(MSB-MSW)/2 0.7048 7.1729 = F1*(0,3*s)*+F2*MSW
passed
Bottle Result a Result b diff sum avg
1 25.61 25.82 -0.21 51.42 25.71 s0.00
2 24.76 27.04 -2.28 51.81 25.90
3 22.55 26.23 -3.69 48.78 24.39 28.00 1 (]
4 26.36 26.27 0.08 52.63 26.32 = R
5 2653 26.81 -0.28 53.34 26.67| | wo00f g - M & T om0
6 26.73 26.19 0.55 52.92 26.46 . =
7 21.75 25.58 -3.82 47.33 23.67 24.00 .
8 26.24 26.39 -0.15 52.63 26.32 .
9 24.11 24.79 -0.68 48.91 24.45 22.00 A .
10 27.87 27.72 0.15 55.59 27.80
20.00
5 (diff)® = 34.3584
var(sum)/2 = 3.1275 =MSB
Root low
n= 10
mean = 6.78 22% = o-trg(%)
0.1484 s,= 0.3853 1.4910 =o-trg
MSW"? = Su=  0.4422
s;= 0.2251 0.4473 =0,3*s
IUPAC
(MSB-MSW)/2 0.0507 0.5736 = F1*(0,3*s)*+F2*MSW
passed
Bottle Result a Result b diff sum avg
1 6.67 6.55 0.11 13.22 6.61 10.00
2 6.52 6.39 0.13 12.91 6.45 0.00 |
3 6.40 6.54 -0.13 12.94 6.47
4 7.16 8.19 -1.04 15.35 7.68 good =
5 6.54 7.52 -0.97 14.06 7.03 [
6 6.41 7.44 -1.03 13.85 6.93 7.00 ¢ . M
7 7.13 6.33 0.80 13.46 6.73 f g9 ¢ 4,nucw
8 6.44 6.48 -0.04 12.91 6.46 e
9 6.47 6.50 -0.03 12.97 6.49 500
10 7.12 6.75 0.37 13.86 6.93
4.00
S (diff)?= 3.9103
var(sum)/2 = 0.2969 =MSB
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Extract paste high

n= 10
mean=  59.87 22% = o-trg(%)
2.3072 s,= 15189 13.1704 =o-trg
MSW"? = s,= 1.0373
se= 1.3301 3.9511 =0,3*s
IUPAC
(MSB-MSW)/2 1.7691  30.4363 = F1*(0,3*s)*+F2*MSW
passed
Bottle Result a Result b diff sum avg
1 58.27 61.44 -3.17 119.70 59.85 65.00
2 61.40 62.64 -1.24 124.04 62.02
3 59.89 60.21 -0.32 120.10 60.05 GO0 g
4 59.93 61.29 -1.36 121.22 60.61 . M
5 57.10 58.29 -1.19 115.40 57.70 S W
6  57.46 57.84 -0.38 115.29 57.65 $ - 0
7 57.89 59.57 -1.68 117.46 58.73 59.00 *
8 59.18 60.87 -1.69 120.05 60.03 ¢ 7
9 60.08 59.97 0.11 120.04 60.02 57.00
10 62.43 61.57 0.85 124.00 62.00
55.00
S (diff)?= 21.5212
var(sum)/2 = 4.6143 =MSB
Extract powder medium high
n= 10
mean=  63.45 22% = og-trg(%)
0.5683 s,= 0.7539 13.9599 = g-trg
MSW'? = s,= 1.9625
s,= 1.1651 41880 =0,3*s
IUPAC
(MSB-MSW)/2 -1.3574  36.8634 = F1%(0,3*s)*+F2*MSW
passed
Bottle Result a Result b diff sum avg
1 64.24 64.34 -0.11 128.58 64.29 70.00
2 60.24 66.47 -6.23 126.71 63.35
3 64.89 63.39 1.51 128.28 64.14 6700 - - -
4 63.28 64.89 -1.61 128.16 64.08 o m ¢
5 6503 62.05 298  127.09 6354 | 0| B 0 T E e 8
6 63.05 64.29 -1.24 127.34 63.67 - =
7 61.45 64.32 -2.87 125.77 62.88 61.00 | . ¢
8 59.96 63.41 -3.45 123.37 61.69 ¢
9 63.94 62.68 1.26 126.62 63.31 58.00 -
10 63.03 64.14 -1.11 127.17 63.59
55.00
S (diff)’ = 77.0291
var(sum)/2 = 1.1367 =MSB
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Extract powder high

n= 10
mean=  91.38 22% = o-trg(%)
6.2759 sy= 2.5052 20.1044 = o-trg
MSW"? = s,= 4.6288
ss= 2.1065 6.0313 =0,3*s
IUPAC
(MSB-MSW)/2 -4.4371  90.0286 = F1*(0,3*s)*+F2*MSW
passed
Bottle Result a Result b diff sum avg
1 99.24 93.01 6.23 192.24 96.12 105.00
2 94.94 85.38 9.56 180.32 90.16
3 94.57 94.35 0.22 188.92 94.46 99.00 - ®- - - - - - oo oo oo
4 92.42 92.29 0.13 184.72 92.36 . @ . .
5 88.85 93.52 -4.67 182.37 91.18 93.00 { ~M -~ -~ w - *-
6 94.00 89.58 4.42 183.58 91.79 o ® .=
7 82.08 92.84 -10.76 174.92 87.46 87.00 | -
8 94.88 83.61 11.28 178.49 89.24 m
9 89.34 90.74 -1.40 180.08 90.04 81.00 | ¢
10 92.75 89.28 3.47 182.04 91.02
75.00
S (diff)® = 428.5215
var(sum)/2 = 12.5518 =MSB
Root high
n= 10
mean=  23.65 22% = og-trg(%)
1.9846 s,= 1.4088 5.2024 =go-trg
MSW'? = s,= 14147
ss= 0.9919 1.5607 =0,3*s
IUPAC
(MSB-MSW)/2 0.9839 6.6009 = F1*(0,3*s)’+F2*MSW
passed
Bottle Result a Result b diff sum avg
1 24.97 22.88 2.09 47.85 23.93 80.00
2 23.47 20.71 2.77 44.18 22.09
3 26.21 23.75 2.45 49.96 24.98 2700 - - - -~ PO PO
4 20.40 21.71 -1.31 42.11 21.05 - = .
5 2236 23.30 -0.93 45.66 22.83| | 24001 o 1 "
6 23.20 23.97 -0.77 47.17 23.59 " .t e
7 22.94 25.60 -2.66 48.53 24.27 21.00 " .
8 22.00 24.35 -2.35 46.35 23.17
9 26.13 23.77 2.36 49.90 24.95 18.00 |
10 25.22 26.01 -0.79 51.23 25.62
15.00
5 (diff)?= 40.0294
var(sum)/2 = 3.9692 =MSB
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ANNEX 2 - Individual data reported by the participants

Data for spiked materials (recovery estimation)

Analytical results are listed as reported by the individual participants. Values reported as <LOD
excluded from statistical treatment. Grey shaded entries in the tables refer to non compliant data.

Abbreviation NC in the graphics refers to Non Compliant results. Results marked with GS, GD and C
refer to results identified as Grubb’s Single, Grubb’s Double and Cochran outliers in the statistical
evaluation after NC removal.

Table 7: Extract Powder low spiked with 30 pg/kg of OTA; initial OTA content prior spiking was
determined as 6.5 ug/kg by organiser (see Table 2)

Participant Result 1 Result 2
3063 35.03 33.77
3084 35.1 32.79
6371 41.49 41.46
6381 37.05 36.57
6426 38.77 39.24
6482 35.18 26.09
6512 35.55 35.29
6584 37.58 33.45
6595 37.07 41.16
6600 31.41 34.62
6631 37.74 36.49
6635 28.5 30.13
6658 34.87 35.04
6696 32.93 31.81
6699 354 26.6
6926 35.6 39.2
6938 39.37 40.97
6942 23.8 24.22
7026 33.78 34.1
7103 28.13 23.74

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA
peak.
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Figure 1: Distribution of individual results of replicate measurements.

lab. mean and range, pg/kg

Extract powder low - Sp A : blind replicates
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Figure 2: Youden Plot

Extract powder low - Sp A : blind replicates
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Table 8: Extract powder low spiked with 75 pg/kg of OTA,; initial OTA content prior spiking was
determined as 6.5 pg/kg by organiser (see Table 2)

Participant Result 1 Result 2
3063 74.84 76.55
3084 82.01 64.19
6371 83.57 86.47
6381 67.88 58.46
6426 80.34 79.02
6482 72.07 68.03
6512 72.37 77.51
6584 74.25 76.62
6595 71.83 73.34
6600 62.78 70.43
6631 69.86 80.8
6635 61.96 64.5
6658 76.45 68.17
6696 68.39 72.24
6699 74.98 77.07
6926 79.2 76.4
6938 76.35 83.2
6942 51.29 64.61
7026 77.82 76.33
7103 59.31 40.24

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA
peak.
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Figure 3: Distribution of individual results of replicate measurements.

lab. mean and range, pg/kg

Extract powder low - Sp B : blind replicates
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Figure 4: Youden Plot

Extract powder low - Sp B : blind replicates
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Table 9: Extract paste low, spiked with 130 pg/kg of OTA; initial OTA content prior spiking was
determined as 32.0 pug/kg by organiser (see Table 2)

Participant Result 1 Result 2
3063 157.48 146.8
3084 143.61 131.62
6371 163.43 144.63
6381 136.34 153.74
6426 162.88 149.86
6482 132.71 140.82
6512 147.94 149.45
6584 133.78 131.72
6595 139.87 149.89
6600 119.51 1155
6631 149.99 14481
6635 127.56 126.44
6658 149.11 148.83
6696 143.2 143.32
6699 137.54 131.04
6926 149.2 148.4
6938 149.17 147.79
6942 115.4 107.02
7026 160.06 156.77
7103 86.95 81.92

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA
peak.

Lab 7103 was considered as an outlier applying the Grubb's single outlier test.
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Figure 5: Distribution of individual results of replicate measurements.

Extract paste low - Sp : blind replicates
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Figure 6: Youden Plot
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Table 10: Root blank spiked with 30 pg/kg of OTA; initial OTA content prior spiking was
determined as <LOD by organiser (see Table 2)

Participant Result 1 Result 2
3063 27.85 26.93
3084 26.91 31.16
6371 28.02 27.29
6381 26.51 23.39
6426 25.95 24.16
6482 24.84 25.52
6512 28.38 25.97
6584 24.04 24.15
6595 29.27 24.98
6600 25.48 27.56
6631 33.55 35.38
6635 22.61 23.06
6658 33.81 40.78
6696 23.02 25.39
6699 24.77 24.02
6926 33.6 35.2
6938 21.45 23.29
6942 25.38 26
7026 26.56 23.94
7103 16.08 19.35

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA
peak.
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Figure 7: Distribution of individual results of replicate measurements.

lab. mean and range, pg/kg

Root blank - Sp A : blind replicates
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Figure 8: Youden Plot

Root blank - Sp A : blind replicates
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Table 11: Root blank spiked with 60 pg/kg of OTA; initial OTA content prior spiking was
determined as <LOD by organiser (see Table 2)

Participant Result 1 Result 2
3063 54.33 55.47
3084 48.32 57.68
6371 56.39 55.69
6381 57.18

6426 51.33 49.02
6482 52.65 52.38
6512 53.01 57.6
6584 48.3 45.93
6595 52.17 48.8
6600 44.79 44.35
6631 62.63 64.58
6635 47.48 48.26
6658 65.28 58.61
6696 45.27 44.64
6699 53.47 57.16
6926 54 63.6
6938 44.71 50.33
6942 46.92 50.46
7026 51.73 52.09
7103 39.86 20.39

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA
peak.
Lab 6381 was considered non compliant as one of the results was not reported

Lab 7103 was considered as an outlier applying the Cochran test (unusually high "within-group™
variation).
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Figure 9: Distribution of individual results of replicate measurements.

Root blank - Sp B : blind replicates
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Figure 10: Youden Plot

Root blank - Sp B : blind replicates
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ANNEX 3 - Individual data reported by the participants

Data for naturally contaminated materials

Table 12: Extract powder medium low

Participant Result 1 Result 2
3063 26.97 27.2
3084 26.11 26.99
6371 28.18 29.33
6381 30.11 30.31
6426 25.41 235
6482 22.56 21.42
6512 27.96 28.79
6584 24.98 28.73
6595 25.41 22.43
6600 23.42 25.17
6631 26.44 28.35
6635 23.11 22.2
6658 35.68 39.82
6696 25.24 25.17
6699 29.06 29.83
6926 31.2 27.6
6938 26.78 22.03
6942 22.42 21.12
7026 24.24 26.25
7103 18.94 21.81

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA
peak.
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Figure 11: Distribution of individual results of replicate measurements.

lab. mean and range, pg/kg

Extract powder medium low : blind replicates

45 +
40 +
{ 6658 NC
35 +
30 + = 6381
6699 6926
£ 6512 £ T 6371
¥ 3084 T 6584 T 6631 3063
I
T = 6696 7026 I
25 T 6600 t 69381 T 6426 { 6505
6635
T 6942 T eag2¥
20 + { 7103
15 +
10 +
= accepted data
5 | x outlier data
@ non compliant data
—overall mean
O €

laboratory number

39



Figure 12: Youden Plot

Extract powder medium low : blind replicates
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Table 13: Extract paste high

Participant Result 1 Result 2
3063 68.28 68.78
3084 67.65 65.43
6371 72.09 71.65
6381 66.61 59.06
6426 66.18 30.23
6482 63.58 55.14
6512 63.03 61.82
6584 62.41 58.64
6595 82.9 86.95
6600 69.38 58.71
6631 68.94 68.33
6635 57.48 53.77
6658 55.02 49.52
6696 61.95 60.74
6699 59.01 69.47
6926 70 71.2
6938 64.77 61.49
6942 48.72 44.24
7026 63.13 60.12
7103 36.91 23.64

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA
peak.

Lab 6426 was considered as an outlier applying the Cochran test.
Lab 7103 was considered as an outlier applying the Grubb's single outlier test.
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Figure 13: Distribution of individual results of replicate measurements.
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Figure 14: Youden Plot
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Table 14: Extract powder low

Participant Result 1 Result 2
3063 5.84 6.1
3084 6.47 8.67
6371 16.61 11.91
6381 9.08 12
6426 <LOD <LOD
6482 <LOD 6.26
6512 7.88 8.41
6584 14.54 10.55
6595 10.67 6.97
6600 12.7 10
6631 8.16 7
6635 5.93 6.05
6658 <LOD <LOD
6696 5.65 5.77
6699 6.09 6.21
6926 7.2 21.6
6938 11.58 12.36
6942 0 0
7026 7.69 7
7103 451 6.62

Lab 6426 was considered non compliant as reporting results as < LOD (not included in statistical

evaluation)

Lab 6482 was considered non compliant as reporting one of the results as < LOD (not included in
statistical evaluation)
Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA

peak.

Lab 6942 was considered non compliant as reporting O (results were considered as < LOD, therefore
not included in statistical evaluation).

Lab 6926 was considered as an outlier applying the Cochran test.
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Figure 15: Distribution of individual results of replicate measurements.
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Figure 16: Youden Plot
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Table 15: Extract paste low

Participant Result 1 Result 2
3063 28.68 27.18
3084 32.03 24.88
6371 29.01 26.29
6381 28.4 28.49
6426 31.17 32.03
6482 25.46 23.47
6512 30.17 31.59
6584 28.74 25.28
6595 19.61 20.53
6600 23.88 29.97
6631 31.94 29.49
6635 24.33 24.57
6658 7.4 48.01
6696 27.24 25.03
6699 26.8 23.76
6926 38.4 38.4
6938 28.79 30.98
6942 25.8 25.96
7026 26.28 28.3
7103 13.96 22.98

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA
peak.
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Figure 17: Distribution of individual results of replicate measurements.
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Figure 18: Youden Plot
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Table 16: Root low

Participant Result 1 Result 2
3063 7.83 8.24
3084 6.67 6.9
6371 9.57 8.49
6381 6.39
6426 <LOD <LOD
6482 <LOD 7.12
6512 7.82 7.32
6584 7.34 7.39
6595 7.97 7.39
6600 9.49 9.94
6631 11.96 19.11
6635 6.67 6.6
6658 30.58 <LOD
6696 6.65 7.29
6699 5.2 7.87
6926 12 10.4
6938 6.8 6.25
6942 10.88 9.78
7026 5.9 6.54
7103 5.32 5.59

Lab 6426 was considered non compliant as reporting results < LOD (not included in statistical
evaluation)

Lab 6482 was considered non compliant as reporting one of the results as < LOD (not included in
statistical evaluation)

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA
peak.

Lab 6381 was considered as a non compliant as only one result was reported.

Lab 6631 was considered as an outlier applying the Cochran test.
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Figure 19: Distribution of individual results of replicate measurements.

lab. mean and range, pg/kg

Root low : blind replicates

35 +
30 + T
= accepted data
25 L A outlier data
® non compliant data
—overall mean ® lab 6658 NC
20 +
15 + lab 6631 outlier C
J 6026
10 + = ¥ 6942
0600 Fe3n1
. £ 3063 > ~cor
! VOolZ = 0oo4d E OIITT
= 3084 £ 6696 69383 7026 i 6699@ lab 6381 NC $ lab 6480036
5 = 7103
0+ ® lab 6426 NC

laboratory number

51



Figure 20: Youden Plot

Rep 2, pg/kg

35

30

25

N
o

Ay
[6)]

10

Root low : blind replicates

A lab 6631 outlier C

lab 6381 NC

@ lab 6658 NC

B accepted data

A outlier data

® non compliant data
—45° line

0 5 10 15 20
Rep 1, pg/kg

25 30

35

52



Table 17: Extract powder medium high

Participant Result 1 Result 2
3063 67.41 65.63
3084 57.8 52.65
6371 73.87 71.88
6381 89.47 76.43
6426 69.81 67.44
6482 54.09 56.58
6512 60.87 62.35
6584 55 59.37
6595 105.36 68.43
6600 55.6 57.65
6631 64.73 63.52
6635 58 51.1
6658 66.9 55.55
6696 62.93 60.2
6699 53.65 56.83
6926 65.6 64
6938 60.84 58.57
6942 46.89 49.84
7026 57.94 62.56
7103 50.5 50.9

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA

peak.

Labs 6381 and 6595 were considered as outliers applying the Cochran test.
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Figure 21: Distribution of individual results of replicate measurements.
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Figure 22: Youden Plot

Extract powder medium high : blind replicates

110 +
100 +
90 +
o
X 80 +
m -
= A 6381 outlier C
o~
o
o 70 + i
(14 A 6595 outlier C
60 +
B accepted data
A outlier data
50 + | 69 ® non compliant data
—45° line
40 } } T T T T 1
40 50 60 70 80 90 100 110

Rep 1, pg/kg



Table 18: Extract powder high

Participant Result 1 Result 2
3063 103.41 105.42
3084 92.48 95.96
6371 112.74 108.71
6381 107.46 111.6
6426 110.15 107.64
6482 88.88 87.37
6512 102.66 99.57
6584 86.05 92.08
6595 131.68 114.21
6600 99.17 93.59
6631 93.95 94.89
6635 85.93 79.36
6658 90.93 98.7
6696 94.24 100.36
6699 103.66 96.32
6926 100.8 99.6
6938 78.3 97.2
6942 73.72 82.15
7026 93.38 98.06
7103 69.19 84.73

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA
peak.
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Figure 23: Distribution of individual results of replicate measurements.
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Figure 24: Youden Plot
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Table 19: Root high

Participant Result 1 Result 2
3063 23.65 25.71
3084 24.24 23.86
6371 26.79 23
6381 24.25 23.24
6426 67.21 20.78
6482 20.06 21.01
6512 22.39 24.25
6584 20.84 22.15
6595 19.16 17.44
6600 20.26 23.89
6631 49.43 54.35
6635 19.64 20.41
6658 45.3 29.95
6696 23.54 21.87
6699 19.8 19.45
6926 30.8 26.4
6938 22.07 20.95
6942 20.82 22.49
7026 19.29 24.22
7103 18.96 11.94

Lab 6658 was considered as a non compliant due to incorrect resolution and integration of the OTA
peak.

Lab 6426 was considered as an outlier applying the Cochran test.
Lab 6631 was considered as an outlier applying the Grubb's single outlier test
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Figure 25: Distribution of individual results of replicate measurements.
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Figure 26: Youden Plot
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ANNEX 4 - Questionnaire output: general

Participant background-1
For how long (years) your laboratory has been analysing food or feed for the determination of
Ochratoxin A (OTA)?
Is your laboratory accredited for the determination of OTA?

Years of . . .
LabID . Accredited | Accredited matrices
experience
3063 More than 25 NO
years
for more the 10 Wheat and wheat products, coffee. Sometimes we do ring trials for other
3084 YES .
years product with success
Unprocessed cereals, products derived from cereals, unprocessed and
6371 15 YES processed, raw coffee, roasted coffee, soluble coffee, spices, dried fruits,
grape juice
6381 > 12 years YES All Foodstuffs
6426 10 YES Coffee, cereals and cereal products, raisins
Baked beans, beer, cereals & cereal products, cocoa, chocolate & chocolate
6482 More than 20 YES products, coconut, dried pulses, dried fruit, duplicate diets, coffee (green,
years roasted & instant), nuts & nut butters, pork products, wine, spices, special
dietary infant foods, baby food including dry mixes & rusks.
6512 19 NO N/A
6584 about 13 years | YES
6595 6 YES Animal Feed and Food from Plant Origin
6600 11 YES Cereals, raisins, wine, fruit juices, coffee, fish, kidneys, animal feed
6631 10 YES C(_)ffee, C_erea_lls, V\(me, Beer, Chocolate, Paprika, Chilli, Baby food, Dried
Vine Fruit, Liquorice.
6635 11 years YES 1ISO 17025 Acgr_ezdltathn with Ochratoxin A analysis by HPLC included in
scope (no specific matrix)
6658 four YES dried fruits
Cereals [grains and flour], beers
6696 10 YES (validation for kidneys and lever; expected accreditation for February 2011)
6699 15 YES cereals, cereals products, dried fruits, coffee, feed
Since 1996
(using TLC). . . .
6926 Since 2007 YES Wine, Animal feeds, Grains an by products, Grapes an by products
(using HPLC)
6938 )'\/Aeg:g than 30 YES Cereals, coffee, paprika, beans, lenses, peas, rice, raisins, dried fruit, nuts.
6942 16 years YES Cereals
7026 since 1999 YES Feeding stuff
7103 2 years NO
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Participant background-2
How many samples does your laboratory analyse per year?
Please report the most frequent matrices
Which of the following matrices does your laboratory analyse for the determination of Ochratoxin A

on a routine basis?

Samples/ . :
LabID Yearp Most frequent matrices OTA routine
Cereals (wheat, barley, coffee) Unprocessed Cereals for direct human consumption,
3063 More_500 ; ' Y ' Cereals for direct human consumption, Roasted coffee,
wine, grape and beer. . L
Wine, Grape juice
Wheat and wheatproducts Unprocessed Cereals for direct human consumption,
3084 More_500 |Coffee Cereals for direct human consumption, Vine fruit, Roasted
Cocoa and chocolate coffee, Wine, Spices
unprocessed cereals, products Liquorice, Unprocessed Cereals for direct human
6371 More_500 |derived from cereals, unprocessed |consumption, Cereals for direct human consumption, Vine
and processed fruit, Roasted coffee, Grape juice, Babyfood, Spices
Iptrge?:mg?ggenﬁa;fine cereal- Cereals for direct human consumption, Vine fruit, Roasted
6381 50_149 g prixa, ’ coffee, Wine, Babyfood, Spices, Beer, Meat products,
based babyfoods, meat products,
b Cocoa products
eer, etc.)
Unprocessed Cereals for direct human consumption,
6426 150 500 coffee, cereals and cereal products |Cereals for direct human consumption, Vine fruit, Roasted
coffee
Unprocessed Cereals for direct human consumption,
Cereals and cereal based infant Cereals for direct human consumption, Vine fruit, Roasted
6482 150_500 foods coffee, Babyfood, Wine 1 batch of 20 samples + QA per
year, Spices 2 or 3 batches of 20 samples + QA per year,
Feed 1 batch of 20 samples + QA per year
Infant and breakfast cereals, infant
6512 50_149 fo_r mula (milk a_nd soy_) » human Cereals for direct human consumption, Babyfood
milk, coffee, dried fruit, organ
meats.
Liquorice, Unprocessed Cereals for direct human
6584 More_500 consumption, Cereals for direct human consumption, Vine
fruit, Roasted coffee, Spices, Feed
Unprocessed Cereals for direct human consumption,
6595 150_500 Cereals, feed, raisins, coffee Cereals for direct human consumption, Vine fruit, Roasted
coffee, Wine, Grape juice, Feed
cereals. raisins. wine. kidnevs Unprocessed Cereals for direct human consumption,
R " » KIANEYS, Cereals for direct human consumption, Vine fruit, Roasted
6600 More_500 |animal feed, spices (estimated most . L .
coffee, Wine, Grape juice, Babyfood, Spices, Feed, Other,
frequent) s .
thee with liquorice
We analyse approximately equal
numbers of all 10 matrices listed Liquorice, Cereals for direct human consumption, Vine
6631 150_500 above and also a range of fruit, Roasted coffee, Wine, Grape juice, Babyfood,
proficiency tests from proficiency |Spices, Chocolate and beer
test providers.
Liquorice, Unprocessed Cereals for direct human
6635 More_500 |[soy protein, oats, spices, raisins consumption, Cereals for direct human consumption, Vine
fruit, Roasted coffee, Wine, Babyfood, Spices, Feed
cereals, spices, dried fruits (e Unprocessed Cereals for direct human consumption,
6658 More_500 » SPICES, - Cereals for direct human consumption, Vine fruit, Roasted

raisins), cacao and coffee beans

coffee, Spices, Feed, Other, cacao beans
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Samples/

LabID Year Most frequent matrices OTA routine
Unprocessed Cereals for direct human consumption,
. Cereals for direct human consumption, Roasted coffee,
6696 50_149 grains and flour Spices, Feed, (if feed then only feed based on Cereals for
direct human consumption or cereal derivatives)
Unprocessed Cereals for direct human consumption,
6699 5 49 cereals, cereals products, feed Cereals for direct human consumption, Vine fruit, Roasted
coffee, Feed
. . . Unprocessed Cereals for direct human consumption,
6926 More_500 Wine, Ammgl feeds, Grains an by Cereals for direct human consumption, Vine fruit, Wine,
products, Dried Grapes -
Grape juice, Babyfood, Feed
6938 50 149 Ce(eals, raisins. (In 2010 dried Un_processed Cereals for direct human consumption, Vine
- fruit) fruit
Unprocessed Cereals for direct human consumption,
6942 50 149 Cereals, coffee, raisins Cereals for direct human consumption, Vine fruit, Roasted
coffee, Wine, Babyfood, Spices
individual feed (cereals, etc.),
7026 5 49 compound/mixed feed, . Unprocessed Cereals for direct human consumption, Feed
supplementary feed, premix,
mineral feed, additive
7103 5 49 Dried Fruit, Cereals and Spices. Cereals for direct human consumption, Vine fruit, Spices
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ILC-MVS Organisation-1
Did you find the instructions distributed for this MVS adequate?
If NO, which parts do you think could be improved?

What do you think about the reporting by electronic forms?

LabID | Instructions Proposed Electronic forms
|mprovements

3063 YES It is simple, rapid and clear.

3084 YES If it's works, good.

6371 YES Very practical

6381 YES Convenient

6426 YES easy to use

6482 YES No problems encountered so far.

6512 YES N/A (Ijtoiessf;%et’sgc\)/\:av?\\q/:; L;tit::T?ee.ed to send you a printed version so this

6584 YES very comfortable

6595 YES OK.

6600 YES

6631 YES Very user friendly.

6635 YES No Problem

6658 YES fastest way to submit data

6696 YES easy and fast

6699 YES OK

6926 YES It's OK

6938 YES Good (We do not have a fax any longer in our departement)

6942 YES Easy to understand and use it.

7026 YES ok

7103 YES Satisfactory
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ILC-MVS Organisation-2
Did you have any problems in using the forms?
If YES, which were these problems?

Any other comments you wish to address?

LablD |Problems Problems description Comments
3063 NO
3084 NO
6371 NO
6381 NO
6426 NO
6482 NO
I had a problem when using
this form and adding the
resolution of OTA and two
contiguous peaks. For each
sample ID number there are
6512 YES two possible resolutions.
This form did not give
enough spaces to add all of
the samples that | had <1.5
and didn't distinguish
between the two values.
In the table of calibration it
is not possible to write digits
6584 |YES >999 (e.g. 1000y is
displayed as 1,000pul)
6595 NO
6600 NO
6631 NO
6635 NO
Our estimated LoQ was 20 ppb, which is not sufficient regarding
the lowest MRL for liquorice (20 ppb in herbal infusions). To
lower the LoQ substantially, there should be no fixed ration
6658 NO between V3 and injection volume. To increase the separation, it
should be possible to change the particle size of the HPLC column
from 4.6 to 3.5 micrometers. Thus, a lower ration between V3 and
injection volume might be justified.
| received a message: "this
operation is not allowed".
6696 YES Typing OK it seems not to
do any trouble.
6699 NO we forgot to write the number of standard solution
6926 NO
6938 NO
6942 NO
7026 NO no
7103 NO None
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Method

Did you find the method description adequate?
If NO, in which part(s) could it be improved?

Method :
LablID o Proposed improvements
description

3063 YES

3084 YES

6371 YES

6381 YES

6426 YES

6482 YES 1. 4.23 - A note about accurately determining the concentration of the
stock solution will need to be included when the method is written for
further distribution (we understand this instruction was limited for the
MVS).
2. 4.24 Could include an option to pipette ""150ul or a volume of stock
solution exactly equivalent to 2g ochratoxin A" to produce a solution of
exactly 0.10ug/ml. this would avoid the need to adjust all the values of the
calibration graph at a later stage.
3. The NOTE 3 in section 6.4. On first reading it was not clear that this
note was explaining how the injection volume could be increased to
accommodate larger volume injections if this was needed due to HPLC
equipment. It might be clearer if some text was added to add a statement
after (V3) something like "This will ensure the correct mass equivalent of
test sample is injected and the calibration series in Table 2 is still correct. It
may perhaps help avoid confusion because at first we though it was an
instruction on how to vary the sensitivity the method, or to dilute samples
that were outside the calibration range.

6512 YES N/A

6584 YES

6595 YES

6600 YES

6631 YES

6635 YES

6658 YES

6696 YES

6699 YES

6926 YES

6938 YES

6942 YES

7026 YES

7103 YES
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ANNEX 5 - Questionnaire output: deviations from SOP and the analytical process

Specific deviations-1
Did you follow the method in all details?
5 - Apparatus

6.1 — Spiking

LabID |Deviations |Apparatus Spiking

3063 NO Analytical column: XTerra ® RP18 Column, 5 um, 4.6 x 250 mm (Waters)

3084 NO Waters HPLC with fluorescence detection.
Lichrospher C18 endcapped 250*4mm

6371 NO

6381 NO Analytical Column: Spherisorb ODS2 C18, 250 x 4.6 mm, 5 um

6426 NO we used the analytical column ZORBAX eclipse XDB-C18, 4.6x150mm 5
micron
We purchased a guard column but could not use it as it did not fit in the guard
column holders that we had in the laboratory. Therefore the analysis was

6482 NO carried out using an in-line HPLC filter before the analytical column and no As SOP
guard column.

6512 NO

6584 NO analytical column

6595 NO Zorbax SB-C18 3.0x150mm 5-Micron

6600 NO Column: LichroCART 250-4, Lichrospher 100, RP-18 (5 um)

6631 NO Waters Spherisorb 5 um ODS2 4.6 x 250 mm. 1 hour.
Originally tried 2 other C18 HPLC columns that were used in the lab but the

6635 YES resolution was not adequate. We had to purchase and use the Zorabax column
as listed in the protocol to perform the evaluation

6658 NO As analytical column, ACE 5 C18 (250 mm x 4,6 micrometers particle size) none
was used.
Instead of conical flask: Polypro High density bottle with scew cap (500ml).
shaker: over head shaker ( type: REAX II)
NO filtration but our routine method: a first centrifugation at 5000 rpm

6696 NO (extraction flask ) and a second one on 20ml aliquot (30 ml centrifuge tube) at
10000rpm.
We obtained solutions ready for the immunocolumn (OchraTest).
HPLC column: Alltech Alltima 5 pmC18, 250 x 4.6 mmID

6699 YES

6926 NO Xromatographlc column: Phenomenex Gemini C18, 250 x 4.60 mm, 5 um, 110

6938 YES

6942 NO Analytical reverse-phase HPLC separating column SphereClone ODS (2) with
dimensions of 150 x 4.6 mm 1.D. and particles of size 5 um.

7026 YES

7103 YES

68




Specific deviations-2
6.2 - Extraction
6.3 — IAC clean-up

LabID |Extraction IAC clean-up
3063
3084 The only problem we had here is sample 5130 and no deviation
2431. The sampling itself was very difficult due to the
viscosity, even with heating is was not liquefied.
6371
6381
6426
6482 As SOP As SOP
6512 For samples 5435 and 5691 weighed samples to one |l took the reservoirs off to add the 1mL of Tween 20
decimal place. 2% solution and the methanol. Collected eluent in 13 x
100 mm culture tubes instead of 2 mL vials.
6584 extraction in 250ml brown glass bottles
6595
6600 Tween 80 in stead of Tween 20
6631 Samples were extracted in 500 ml Schott Duran No deviation.
bottles.
6635
6658 none none
6696 All extraction were done on 10gr sample ( for both
liquorice root and extract) because the lack of material
to reach 20 gr for some root samples.
6699
6926
6938 The sample+extraction solvent must be shaken by
hand more than just "a few seconds" to obtain a
homogenous suspension.
6942
7026 4.17: We did use PBS solution prepared from
commercially available PBS material <Phosphate
Buffered Saline / PBS (Dulbecco A), BR00536;
OXOID Limited, Basingstoke, Hampshire, England>.
Alternatively to 4.7, 4.8, 4.9, 4.10.
7103
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Specific deviations-3
6.4 - Concentration
7.1 — HPLC operating conditions

Different
LabID [Concentration HPLC HPLC
column
3063 YES
!:or the samples we re-dissolved in 800pl flow: 1ml/min isocratic
instead of 200pl solvent: water/acetonitrile/acetic acid
3084 For the injection we used 50 pl (standards) ; YES
: (50/50/1)
and 200pl sample solutions so that the o .
. o runtime: 30 min
procedure was respected in the dilutions.
washing step in gradient with 90% methanol
was 5 min, total run time for one run was 30
6371 min NO
No column oven was used, the temperature in
the laboratory was 21-22 C
6381 YES
6426 we us_ed reconstltljtlon volume=0.5ml and YES
injection volume=0.050ml
6482 As SOP No guard column, but otherwise as SOP. NO
Column oven temperature (including the
guard column) was set to 25C as 22C + 1C
6512 was impossible to maintain in the lab. A NO
temperature of minimum 30C is
recommended.
6584 injection volume 40ul - reconstitution volume YES
400pl
flow 0.6 ml/min - Gradient table:
0 min B 100%-10 min B 30%-15 min B30%-
6595 15.01 min B100%-20 min 100% YES
Mobile phase A - MeOH; B - MeOH/H20
(1:1)
gradient: 10.1 in stead of 10.01 and 20.1 in
6600 stead of 20.01 YES
6631 Rgcon_sﬂtuﬂon volume was 200 ul Bandwidth was 10 nm. YES
Injection volume was 20 ul
6635 NO
6658 |nject|o.n vplume =50 r_mcrolltt_ars . none YES
reconstitution volume = 500 microliters
Use of centrifuge vacuum evaporation We used the gradient and flow from the
6696 YES
(SpeedVac). procedure
6699 we eluated the standards for 10 minutes NO
6926 Reconst-ltutlon volume: 400uL-Injection YES
volume: 40uL
6938 NO
6942 Reconstitution volume 500 ul and injection YES
volume 50 ul
7026 NO
7103 NO
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Specific deviations-4
7.2 -7.1 - Calibration
7.4 — Determination

LabID |Calibration Determination
3063
3084 no deviation, except exact concentration is not known |no deviation
(+/-13.5ug/ml?)
6371
6381 Part 4.24: The OTA standard solution was prepared by
pippeting 190 ul OTA stock solution into a 25 ml
volumetric flask and following the procedure
consequently.
6426
6482 As SOP As SOP
6512
6584
6595
6600
6631 All standards were prepared using a Hamilton Diluter.
We never use volumetric flasks for this operation.
6635
6658 none none
6696 We used the true concentration values instead the
nominal concentration
6699
6926 Standard solutions injected on duplicate
Y axis=area X axis=ng injected
6938
6942
7026
7103
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Specific deviations-5

Others

LabID [Any other deviation

3063

3084 Calibration: injection sequence
Calibration standard: exact concentration? al this is based on a concentration of 13.5 pg/ml like mentioned in
the procedure

6371

6381

6426

6482 1. There may be a transcription error for two samples. On the sample receipt form they were recorded as 4275
(spiked sample) and 1380. However the analyst has labelled them as 4875 and 1330. We no longer have the
vials to check which is correct.
2. The ampoule number for the calibration standard was not recorded and the empty ampoule has been
gfsﬁﬁgzdﬁre no results for samples 1369 and 3090 - they were not missed out from the analytical batch.

6512

6584

6595

6600

6631

6635

6658 none

6696

6699 the sample 1585 weight was 9.19 g and was very viscous

6926

6938

6942

7026

7103
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Analytical process at the participants’ laboratory — general - 1
Did you encounter any problem during the analysis?
If YES, what were the specific problems and to which samples do they apply?

LabID |Problem Description Sample
3063 NO
3084 YES The gradient didn't work well and destabilized our
system, no stable baseline. For all samples
For this reason we applied a isocratic run with sufficient P
elution time.
6371 NO
6381 NO
6426 NO
6482 NO
6512 NO N/A
6584 YES it is difficult to evaporate all the cleaned samples to
dryness because of a low water content after IAC
6595 NO
6600 NO
6631 YES Samples 3831 and 3546 were difficult to weigh out. It
proved necessary to take <10 g sample but this was
extracted with a 20:1 ratio of extracting solution to Liquorice extract (paste)
sample. We tried heating the samples prior to weighing
but this did not help.
6635 NO
6658 NO
6696 YES At the first beginning, for the preparation of the std
curve. We got some problem with the STD ampoule that
was very difficult to get out of his plastic container STD solution
(diameter to close of which of the ampoule) and difficult
to break (ampoule not prepared to be broken and no tool
to break it).
6699 NO
6926 NO
6938 YES The two viscous extracts impossible to dissolve before . .
. Liquorice extract (Paste)
shaking.
6942 NO
7026 NO
7103 NO
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Analytical process at the participants’ laboratory — general - 2
Did you notice any abnormality, which however seem to had no effect on the result? (please list also
any fast or slow running IACs)
If YES, please describe and report for which samples (codes) they occurred.

LabID [Abnormality |Description Sample
3063 NO
3084 NO
6371 NO
6381 NO
6426 NO
6482 NO
6512 Samples 5742 and 4809 were a paste and harder to weigh
YES (even when warmed in_ a _hot water bath). | had to scrape Liquorice extract (paste)
the samples along the inside of the Erlenmeyer flask in
order to get them into the flask.
6584 NO
6595 NO
6600 NO
6631 YES Sample no. 3982 needed an extra free air push. Liquorice root
6635 NO
6658 NO
6696 NO
6699 NO
6926 NO
6938 NO
6942 NO
7026 NO
7103 Slow IACs: 1006; 1042; 2163. Liquorice extract (powder) and
YES One sample (paste) 2450 was very viscous making it liquorice root.

quite difficult to mix with solvent

Liquorice extract (paste)
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Analytical process at the participants’ laboratory — general - 3
Were you familiar with all the steps performed during the analysis?
If NO, please describe and report for which step(s). (Refer to the respective paragraph number in the

SOP*)

How long did it take the whole processing of the MVS samples (from the preparation to the reporting

of the results)? (hours)

Any other information you wish to add

Analysis
LabID |[Familiarity |Paragraph# [|time Additional information
(hours)
3063 YES 50
3084 YES 16 hours
6371 YES Difficultto |In SOP point 6.3: We'd prefer to use a larger volume V2
say, samples |for transferring the filtered extract than 0.5 ml. The extract
were is viscous and now we used reversed pipetting with
analyzed in 5|displacement pipette. If the volume is larger, an additional
different diluting is needed.
days
6381 YES 20 hours We spent one additional week trying to find the most
(Extraction+ |suitable column (among the available columns in our lab),
Purification) |which could be able to separate conveniently the OTA
+24 hours  |peak from the interferences peaks present in the final
(HPLC+proc |extracts. Apart of the finally selected column, we also
essing) = 44 |checked the following ones: Tracel Extrasil C18 ODS,
hours Atlantis C18 and Luna C18. We obtained bad resolutions
and very high pressure values (3200 psi) with these 3
columns.
6426 YES 40
6482 NO Para. 6.3 We found |12 - 15 hours |We would like to see a second calibration series injected at
the approach to the end of the sequence OR for different standards to be
dilute the filtrate by injected through the sequence to provide more confidence
adding it to the in the stability of the system and the calibration graph. At
PBS in the the moment there are only single values for most of the
reservoir of the calibration points, only Std. 3 has replicate injections.
IAC unusual - as
some PBS had We also thought the calibration series was oddly spaced.
already started to There was very little difference in response between the
go through the IAC two lowest concentration standards, but much larger gaps
before the filtrate between higher concentration calibration points. The
was added. In our range of the series seems very large - it could be reduced
laboratory we and this would allow the lower points to be spaced
would allow PBS differently.
to pass through the
IAC, dilute the
filtrate with a
known volume of
PBS & add this to
the IAC reservoir. |
guess this is a
measure to save
some time, but
limits the
possibility to
automate this step
if this is critical?
6512 YES N/A 70
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Analysis

LabID |[Familiarity |Paragraph# [time Additional information
(hours)
6584 YES 14 it is not practicable to handle low sample volumes of
200ul. Filtration for HPLC analysis is not possible.
6595 YES 8
6600 YES 27 We would prefer to inject higher volumes of the sample.
(estimated) | The peaks of the standards 0,5 and 1 ng/ml were very
small (estimated S/N 3-6).
The viscosity of some samples was rather high, even after
heating in a water bath.
6631 YES Approximate | Additional samples for which a resolution <1.5 was
ly 30-32 obtained are as follows: 3759 (1.33), 3868 (1.41), 4386
hours (1.41), 3544 (1.27), 3627 (1.26), 3780 (1.24), 3982 (1.27),
including the | 3669 (1.36)
HPLC
analysis.
6635 YES approximatel
y 25 hours
6658 YES six hours for |none
extraction
and IAC by
4 persons;
HPLC runs
over night
6696 YES 3 X (14 hours | Because of the disponibility of the lab technician, we had
- total lab to split the liquorice series on three days.
work) = 42 |Labo work was done during the day. The HPLC analysis
hours ; begun so far the samples were prepared for the analytical
process. Usually that begun at about 4.00h pm and ran over
night.
N.B.: at point 6, night hours not taken into account.
Next day morning, overview and compilation of the results
while a second serial of liquorice samples was treated in
the lab. Doing so, we didn't need an overnight stop of the
global procedure.
6699 YES 30 hours our samples stated over night after ICA column cleanup
before evaporation in refrigerator at 4 degrees of C
6926 YES 40 hours
6938 YES Preparation of the samples were done during four days, 10,
13, 15, 16 December. The eluats from the IACs were
frozen the same day. Concentration and HPLC-analysis
another day, 20 December. One long run, new samples
were put into the autoinjector the day after.
6942 YES 10h
7026 YES For 10
spiking
samples
about 21
hours, for 18
samples
about 28
hours.
7103 YES 52 hours
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Analytical process at the participants’ laboratory — Overnight stops

Did you need to include any "over night" stops in the analysis of the MVS samples without performing
a new calibration when resuming the sequence?

If YES, please state for which samples and at what stage of the analysis.

LabID |[Stops Samples and stage

3063 NO

3084 NO

6371 YES 1st calibration was made 30.11.2010 and was used to calculate results for samples analyzed
30.11, 1.12 and 2.12. The validity of the calibration was checked every day with STD-3.
2nd calibration was made 7.12.2010 and was used to calculate results for samples analyzed
7.12 and 8.12. The validity of the calibration was checked every day with STD-3.
All samples were prepared during the daytime and HPLC-run was during the following
night. This is our normal procedure in routine work

6381 NO Although samples were extracted and purified along different days, their corresponding
final extracts were stored under frozen conditions and injected in the HPLC in a single
sequence.

6426 NO

6482 NO

6512 NO N/A

6584 NO

6595 NO

6600 NO

6631 YES Samples were weighed out on Day 1 and on Day 2 the remainder of the procedure was
performed.

6635 NO

6658 NO

6696 NO

6699 NO

6926 NO

6938 YES See point 7.

6942 NO

7026 NO

7103 NO
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Analytical process at the participants’ laboratory — Integration

How did you integrate the signals (automatically or manually)?

If AUTOMATICALLY, did you visually check the correctness of integration?

If YES, for how many chromatograms was it necessary to re-integrate the OTA peak? (Numeric value)
Which global settings did you use for automatic integration (e.g. valley-to-valley or horizontal
baseline or tangential, etc.)?

LabID |Integration Visual check |Chromatograms # |Integration mode

3063 NO

3084 NO

6371 NO

6381 YES YES 0 valley to valley

6426 NO

6482 YES YES 10 Used HPChem station. Integration

events - Detector Default Integration
Event Table "Event FLD"

Slope sensitivity 1.000, Peak Width
0.040, Area Reject 1.000, Height
Reject 1.700, Shoulders OFF

Not sure how these relate to the
parameters listed. Most integration was
good, samples with unsatisfactory
integration (all under integrated) were
re-integrated manually.

6512 YES YES 0 Traditional integration, baseline to
baseline

6584 NO

6595 NO

6600 YES YES 25 not specified in the software

6631 YES YES 20 Valley-to-valley.

6635 YES YES 2 valley to valley

6658 NO

6696 YES YES 9 valley to valley where applicable

6699 NO

6926 YES YES 12 valley to valley, retention time, peak
width, threshold

6938 YES YES 9 Valley-to-valley

6942 NO NO

7026 NO Annotation: We could observe that for

all of the 10 spiking samples
automatically integration (e.g. valley-
to-valley) of the signals was
appropriate. For 16 of the 18 samples
(with higher amounts of Ochratoxin A)
manually integration of signals was
explicitly more reliable than
automatically integration.

7103 YES YES 5 Valley-to-valley
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Analytical process at the participants’ laboratory — Resolution
Did you measure a < 1.5 resolution between the OTA peak and the two contiguous interferences for
any of the samples?

LabID Insuff|<_:|ent Samples Rs
resolution

3063 YES 3826, 3598, 4498, 3695, 4309, 4011, 3853, 3587, 3098, |0.8, 0.85, 0.9, 0.9, 1.44, 1.3, 0.92,
3422 0.91,0.9,0.89

3084 NO

6371 NO

6381 YES 1842 0.495

6426 NO

6482 NO

6512 YES Attachments of chromatograms

6584

6595 NO

6600 NO

6631

6635 NO

6658 YES 3755, 3914, 3959, 4134, 4137, 4289, 4328, 4521, 4531, |1.16, 0.97, 0.93, 1.12, 1.1, 0.97,
4705, 5038 1.02,1.09, 1.13, 0.96, 1.1

6696 NO

6699 YES 1020, 1020, 2835, 1435, 1435, 2059, 2059, 2517, 2725, |2.64, 3.69, 4.47, 1.53, 1.99, 2.86,
2725 52,79, 6.12,2.2

6926 YES 2186, 3355, 2998, 1799, 2112, 2009, 2799, 1798 13,1,11,1,1,14,13,04

6938 NO

6942 YES 4940, 5446 1.03, 1.05

7026 NO

7103 NO
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ANNEX 6 - Supporting documents: Method and spiking protocols

SOP of the Method

. EUROPEAN COMMISSION
;:’ h JOINT RESEARCH CENTRE E u R 1
‘** *f' Institute for reference materials and measurements
# European Union reference laboratory for mycotoxins Eusepaan Usios Refarence Labaratorny

Mycotaxing

Determination of Ochratoxin A in liquorice root and liquorice extracts by
immunoaffinity column clean-up and High Performance Liquid
Chromatography with fluorescence detection.

Retieseweg 111, B-2440 Geel - Belgium. Telephone: (32-14) 571 211.
hitpifTmm.jre.ec europa eu
Telephone: direct line (32-14) 571 Z20. Fan: {32-14) 571 783.

E-mai: jre-smm-cri-mycotox@ec. europa.eu
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Foreword

THIS IS A STUDY FOR THE EVALUATION OF THE METHOD, NOT FOR ASSESSING
THE PERFORMANCE OF THE LABORATORY. THE METHOD MUST BE FOLLOWED
AS CLOSELY AS PRACTICAELE, AND ANY DEVIATIONS FROM THE METHOD AS
DESCRIBED, NO MATTER HOW TRIVIAL THEY MAY SEEM. MUST BE NOTED ON
THE REPORT FORM.

WARNING — the use of this protocol involves hazardous materials, operations and
equipment. This protocol does not purport to address all the safety problems
associated with its use. It is the responsibility of the user of this protocol to establish
appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use.
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1 Scope
This protocol specifies a candidate method for the determination of Ochratoxin A (OTA) in liguorice root and
liquorice extracts (in the form of both powder and paste) using liguid-chromatography with fluorescence

detection. This candidate method will be validated for the determination of OTA via the analysis of naturally
contaminated and spiked samples.

2 Normative reference

The following referenced documents are indispensable for the application of thiz document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document {including any amendments) applies.

EN 150 3696, Water for analytical laboratory use - Specification and test methods (150 3696:1987).

150 10421998, Laboratory glassware — One-mark volumetric flasks.

Commission regulation (EC) Mo 40172006, of 23 February 2006 laying down the methods of sampling and
analysis for the official control of the levels of mycotoxins in foodstuffs (Text with EEA relevance)

3 Principle

A test portion is extracted with a mixture of methanol and agueous sodium bicarbonate solufion. The extract is
filtered, diluted with phosphate buffered saline (PBS), and applied to an immuneoaffinity column containing
antibodies specific to Ochratoxin A (OTA). The OTA is isclated, purified and concentrated on the column then
released using methanol. The purified extract is dried, reconstituted and quantified by reverse-phase high
performance liqguid chromatography (RP-HPLC) coupled with fluorescence detection.

4 Reagents

Use only reagents of recognized analytical grade and water complying with grade 1 of EN IS0 36396, unless

otherwise specified. Solvents shall be of quality for HPLC analysis, unless otherwise specified. Commercially
available solutions with equivalent properties to those listed may be used.

WARNING — Dispose of waste solvents according to applicable environmental rules and regulations.
Decontamination procedures for laboratory wastes have been reported by the International Agency or
Research on Cancer (IARC), see [1].

4.1 Nitrogen purified compressed gas (purity equivalent to 99.95% or better)
4.2 Methanol, Technical grade

4.3 Methanol, HFLC grade

4.4 Glacial Acetic acid, (CH3COOH) mass fraction w = 96%

4.5 Toluene, UV grade

4.6 Sodium hydrogen carbonate, (MaHCO;)
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4.7 Sodium chloride, (NaCl)

4.8 Dizodium hydrogen orthophosphate, (Na:HPQs-12 H20)

4.9 Potassium dihydrogen phosphate, (KH.PO.)

4.10 Potassium chloride, (KCI)

411 Sodium hydroxide, (NaCOH)

4.12 Hydrochloric acid solution, the mass fraction w{HCI) = 37 % in water
4.13 Hydrochloric acid solution, the substance concentration c(HCI) = 0.1 mold
Dilute 8,28 mi of hydrochloric acid solution (4.12) to 1 | with water.

4.14 Tween® 20

415 Tween® 20 solution, c(Tween®20) = 20 g/ (2%)

Add 20 g of Tween@ 20 (4.14) to 1000 ml of grade 3 water.

4.16 Sodium hydroxide solution, c(NaOH) = 0.2 moli

Dissolve 8 g NaOH (4.11) in 1 | of water

4.17 Phosphate buffered saline (PBS),pH =74

Dizzolve & g NaCl (4.7), 2.9 g Na;HPO, x 12H20 {(4.8), 0.2 g KH;PO, {4.9) and 0.2 g KCI (4.10) in 900mi of
water. After dissolution, adjust the pH to 7.4 with hydrochloric acid solution (4.13) or sodium hydroxide
solution {4.18) as appropriate, then dilute to 1 1| with water.

Alternatively, a PBS solution with eguivalent properties can be prepared from commercially available PBS
material.

4.18 Sodium hydrogen carbonate solution, c{NaHCO,) = 30 g/l (3%)
Add 30 g of sodium hydrogen carbonate (4. 6) to 1000 mi of grade 3 water.
4.19 Extraction solvent

Mix 50 parts per volume of methanol (4.2) to 50 parts per volume of sodium hydrogen carbonate solution
(4.18). Mix well.

4.20 HPLC mobile phase A

Mix 70 part per volume of methanol (4.3) with 30 parts per volume of grade 3 water and with 1 part per
volume of glacial acetic acid (4.4).

4.21 HPLC mobile phase B

100% methanol (4.3).
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Degas mobile phase solvents A and B (4.20 and 4 21) with for example helium or eguivalent methods.

4,22 Immunoaffinity column

The immunoaffinity column containg antibodies raised against ochratoxin A. The column ghall have a capacity
of not less than 100 ng of OTA and shall give a recovery of not less than 85 % when applied as a standard
solution of ochratoxin A in a mixture of 15 parts per velume of methancl (4.2) and 85 parts per volume of PBS

solution (4.17) containing 3 ng of ochratoxin A. Immunoaffinity columns are to be stored in the refrigerator and
must be allowed to equilibrate at room temperature before use.

4.23 OTA stock solution

A solution in toluene/acetic acid 99:1(= 13,5 pg/ml) will be provided for this study.

WARNING - Ochratoxin A is a potent nephrotoxin with immunotoxic, teratogenic and potential
genotoxic properties. The International Agency for Research on Cancer (JARC) has classified
ochratoxin A as a possible human carcinoegen (group 2B). Protective clothing, gloves and safety
glasses should be worn at all times, and all standard and sample preparation stages should be carried
out in a fume cupboard.

4.24 OTA standard solution, c{Ochratoxin &) = 0.10 pgiml

Pipette 150 pl OTA stock solution {(4.23) into a 20 ml volumetric flask (5.18), bring it to dryness by applying a
gentle flow of nitrogen (4.1), add about 5 ml of mobile phase A (4.20) and shake vigorously. Then dilute to 20
ml {up to the mark) with the mobile phase A {(4.20) and shake again. This gives a standard solution containing
= 100 ngfml of OTA (the exact concentration depending on the concentration of the stock solution). Store this
solution in a freezer at approximately -18 °C.

4.25 OTA spiking standard solutions

The solutions are provided with the samples and contain OTA in acetonitrle/acetic acid 99:1 at different
concentration levels.

5 Apparatus
5.1 General

Usual laboratory glassware (such as graduated cylinders, glass funnels, beakers, pipettes, screw-cap flasks,
screw-cap amber vials, etc) and equipment and, in particular, the following:

5.2 Conical flasks, with screw cap, 500 ml capacity, or similar recipients
5.3 Laboratory balance, with a mass resclution of 0,01 g

5.4 Analytical balance, with a mass resclution of 0,0001 g

5.5 Adjustable vertical or horizontal shaker

5.6 Calibrated volumetric pipettes

5.7 Displacement pipettes, of 100 pl and 1 000 pl capacity, with appropriate tips
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5.B Calibrated microsyringes or variable capacity pipettes, of various capacities (e.g. 100 pl up to 2000
Hly

5.9 Disposable syringe barrels, to be used as reservoirs, of 20 ml and 50 ml capacity, luer locks and
attachments to fit to immunoaffinity columns.

5.10 Glass microfibre filter paper, 1.6 pm retention size, 150 mm diameter, or :a'qui'\.r.'alf:nt1 . As an
altemative, paper filters (5.11) can be used as they have been proven to give equivalent results._

5.11 Cellulose filter paper, 11 pm retention size, 150 mm diameter.
5.12 Solvent vacuum filtration system, suitable for 47 mm filter
5.13 Automated SPE Vacuum System

5.14 Vortex mixer

5.15 Sample concentrator, with temperature confrol and gas supply (either vacuum centrifugation - e.g.
Genevac or equivalent - or evaporation under nitrogen stream)

5.16 Glass vialg, ~ 2 ml capacity and crimp caps or equivalent

517 Glass insert vials, ~ 250 pL capacity and crimp caps or equivalent

5.18 Volumetric flasks, of various capacities (e.g. 10 ml, 20 ml, 25 ml)

5.19 Conical flasks, e.g. 100 ml with screw cap

5.20 HPLC apparatus, comprising the following:

5.20.1 Injector system, capable of injecting e.g. 20 pl

5.20.2 Mobile phase pump, gradient, capable of maintaining a volume fllow rate of 1 ml/min pulse free

5.20.3 Fluorescence detector, suitable for measurements with excitation wavelengths of A = 332 nm, and
emission measurement at a wavelength of A = 476 nm. The bandwidth should be 16 nm or below.

5.20.4 Recorder, integrator or computer based data processing system

5.20.5 Analytical reverse-phase HPLC separating column Zorbax® SB-C18 with column dimensions of
250 mm x 4.6 mm LD. stationary phase with particles of size 5 pym. This column ensures a baseling resclved
resolution of the Ochratoxin peak from interferences. If another column should be used, a separation factor
(o) of at least 1.5 between OTA peak and the contiguous ones is required.

5.20.6 Pre-column, with the same stationary phase material as the analytical column, and dimension of 12.5
mm x 4.6 mm D

5.20.7T Degasser, optional, for degassing HPLC mobkile phases (4.20) and (4.21)

1 altemnative a filter of the same typology with 47Tmm diameter can be used. See 6.2,
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5.20.8 Column oven, capable to operate at 22°C +1°C

& Procedure

6.1 Spiking procedure

Please follow the spiking instructions given in the attached SPIKING PROTOCOL.

6.2 Extraction

Weigh 10 g [W] (recorded to 2 decimal places) of test portion into a conical flask or similar recipient of 500 mil
{5.2).

Add 200 ml [V,] of extraction solvent (4.19). Mix shortly by hand for a few seconds to obtain a homogeneous
suspension, and then shake 40 minutes in a shaker (5.5).

Transfer at least 10 ml of the extract so obtained onto the 150 mm glass fibre (or cellulose) filter paper (3.10,
5.11), conically folded. Collect the fillered extract in a screw cap flask (5.19) for further analysis2. Proceed
immediately with the immunoaffinity column clean-up procedure (6.3)

6.3 Immunoaffinity column cleanup

Connect the immunoaffinity column (4.22) to the vacuum manifold (5.13), and attach a reservoir of 20 ml or
50 ml capacity (5.9) to the immunoaffinity column.

Place the immunoaffinity column on a suitable support.
Columng should be allowed to reach room temperature prior to using.

Add in the reservoir (5.9) 15 ml of PBS (4.17), transfer 0.5 ml [V] of the fitered extract and mix. Draw the
mixture (extract + PBS) through the column by gravity at a sieady flow rate (the flow rate should result in a
dropping speed of 1 dropfsec, which is about 3 ml/min} until all extract has passed the column and the last
solvent portion reaches the frit of the column.

NOTE 1: If necessary, the process could be accelerated by applying slight pressure to the IAC by a syringe or
by applying litle vacuum (e.g. by using the vacuum system described in 5.13). In both cases, attention should
be paid not to exceed the flow rate of 3 ml/min (1 drop /sec).

CAUTION — Iif using a vacuum manifold, extra care is necessary to avoid increasing the flow rate
through the column to the point where recovery is adversely affected.

After the extract has passed through the column, wash it with1 ml Tween® 20 2% (4.15) followsd by 10 mi of
water at a rate not exceeding 3 ml/min_. Repeat these washing steps and dry the column by passing nitrogen
or air through it for about 1 - 2 seconds. Then discard all the eluent from this stage of the clean-up procedure.

2 |n alternative a vacuum filtration can be applied, by using a vacuum system (5.12) and a 47 mm glass fibre filter (s=e
note 1). Add approximately 10 ml of the centrifuged extract (Error! Reference source not found.) onto the glass fibre
fitter and apply a slight vacuum. Discard this velume and filter again at least 20 mi of the remaining extract in another 250
mil screw cap flask for further analysis. Procesd immediately with the immunoaffinity column clean-up procedure (6.3)
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Finally, place a 2 ml vial (5.16) under the column and pass 0.5 ml of methanol (4.3) through the column,
collecting the eluate. After the last drops of methanol have passed through the column, wait approximately
1 minute. Then add a further 0.3 ml of methanol (4.3) applying the same procedure and collecting the eluate.
Finally add 0.50 ml of methanol (4.3} and continue to collect the eluate. Carefully pass air through the column
in order to collect any final drops.

NOTE 2: Altematively to a manual procedure the immuneaffinity clean-up and elution can be performed with
an automatic sample preparation unit, provided that velumes and aliquots remain unchanged.

Make note of columns with exceptionally fast or slow flow rates

6.4 Sample purified extract concentration

Evaporate the methanolic eluate to dryness applying either gentle stream of nitrogen at about 30-35°C (5.15)
or vacuum centrifugation (5.15).

Re-dissolve the purified sample residues in 200 pL [V] mobile phase A (4.20), cap vial and shake on vortex
mixer for at least 15 sec, making sure the lower part of the vial is thoroughly rinsed by the solvent. Transfer
the test solution so obtained in insert vials (5.17) and analyse.

MOTE 3: If necessary due to the HPLC apparatus characteristics, the injected volume of the purified sample
could differ from 20 pl but, due to sensitivity reasons, it is recommended to maintain a ratio of 10 between V3
and the injection wvolume. For instance, the injection volume could be increased to 40 pl but then the sample is

to be re-dissolved in 400 pl of mobile phase A (V). The same injection volume should be consistently applied
for the calibration sclutions.

T HPLC Analysis

7.1 HPLC operating conditions

When the column specified in (5.20.5) and the mobile phases A and B, specified in 420 and 4.21
respectively, were used, the following settings were found to be appropriate:

Table 1: gradient conditions

Time Flow rate Mobile Phase A Maobile Phase B
min milfmin % %
0.00 1.0 100 0
10.00 1.0 100 ]
10.01 1.0 10 90
20.00 1.0 10 80
20.Mm 1.0 100 ]
30.00 1.0 100 0
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- Column oven temperature (including the guard column) is 22 %C £ 1 °C;

- injection volume iz 20 pl;

autosampler (optional) temperature is 15 *C to 20 °C;

- Detector wavelength: excitation 332 nm, emission 476 nm

The recommended flow rate iz 1 ml per minute for the chosen column (5.20.5). Ochratoxin A elutes with
retention of approximately 10 min. Other column dimensions may be used, provided that the required
resolution is achieved. This shall be demonstrated (Ochratoxin A should be baseline resolved from any
interfering substances, if present). The flow rate may be adjusted according to the column dimension. A
typical chromatogram is enclosed in Annex A

Participants are asked to send a printout (or its PDF) of one chromatogram obtained
by injecting STD 3 (see Table 2) and one chromatogram for each test sample where

the separation of OTA peak from the matrix peaks is evidenced.

7.2 Preparation of calibration solutions for HPLC
Prepare six HPLC calibration solutions from the standard solutions prepared (4.24).

‘With appropriate calibrated pipettes or microsyringes (5.8) the volumes of the ochratoxin A standard solution
(4.24) listed in Table 2 are to be distributed separately into a set of volumetric flasks (5.18). After having
added the standard solution (4.24), add the mobile phase A (4.20) up to the mark, cloze and mix manually.
This will result in & OTA solutions with approximately the concenfrations listed in Table 2.

These six solutions cover a range from 4 pg/kg to 160 pgikg for ochratoxin A under the conditions of this
protocol.

The solutions should be protected from fight and can be stored in the freezer at -186 °C. Peak areas
cormesponding to the same calibration solution injected at regular intervals should be within £ 3 % .Ochratoxin
A calibration standard solutions

These solutions shall be used directly for injection into the HPLC system, after transferring them in the vials
(5.16).

Page 10 of 15
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Table 2: Preparation of HPLC calibration solutions

Hominal Corresponding

STD pL Std (4.24) Final Valume {(ml) concentration | contamination level
ing/mil} {ua/kg)

5T 1 125 25 0.5 4

STD 2 100 10 1 g

S5TD 3 500 10 5 40

ST 4 1000 10 10 a0

5TDS 1500 10 15 120

STDE 2000 10 20 160

MOTE 4: The exact concentrations of OTA in the OTA standard solution (4.24) and in the calibration standard
solutionz (7.2) have to be derived from the concentration of the reference standard material (4.23) and the
volumes used.

7.3 Calibration curve
Prepare a calibration curve by injecting 20 pl of the six ochratoxin A calibration solutions (7_2) at the beginning

of every day of the analysis. Plot the peak area against the concentration of ochratoxin A in the calibration
solutions injected and check the curve for linearity.

7.4 Determination of ochratoxin A in test solutions

Inject 20 pl aliquots of the test solutions into the chromatograph using the same conditions used for the
preparafion of the calibration curve.

The sequence of injections will be performed in single injection and has to include, in the order reported
below:

Mobile phase A (4.20)

- The six calibration standards obtained from the standard solution (4.24) at the concentrations included in
Table 2 from the lowest to the highest level

- Mobile phase A (4.20)

Test solutions (from samples and from spiking experiments)

Every 10 test solutions, one injection of STD 3 (Table 2} has to be performed (control standard). If the area of
the standard deviates for more than 220% from the area found in the calibration performed in the first part of
the analytical sequence, the possible source of failure has to be identified and fixed and all test solutions
injected after the previous control standard have to be re-injected.
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7.5 Peak identification
Identify the ochratoxin A peak of the test solution by comparing the retention time in the test solution with that
of the standard solutions. When this protocol is followed, the retention time of OTA peak in STD 2 (Table 2)

being considered as a reference, the retention time of the OTA peak in the test solution is not expected to
deviate more than £ 2.5% from the reference retention time.

8 Calculation

8.1 Preparation of the calibration graph

Plot the peak signals as area or height (y-axis) against the concentration of the OTA calibration standard
solutions (7.2) [ng/ml] {x-axis) and calculate the calibration curve using linear regression.

Calculate the concentration of OTA expressed in ng/ml in the injected sample purified extract (the test
solution) by using the resulting function (y = ax + b) using Equation 1.

Sory =8
Equation 1 Con =00 =

Where:

Cora [ngémil] s the concentration of ochratoxin A, in nanograms per milliliter, in the aliquot of test
solution injected and comesponding to the area of the ochratoxin A peak;

Sara is the signal of OTA peak obtained from the chromatogram of the test solution;
a is the value of the slope of the linear function;
b is the value where the calibration function intercepts the y-axis.

8.2 Calculation of OTA content in the sample

Calculate the mass fraction, wgr., of ochratoxin A in micrograms per kilogram, using Eguation 2

C o e
) . OT4 1 3 ]
Equation 2 Wopy =———; (ie. Wqry, = %8)
n'_r x VQ OT4 ard
Where:
Wors is the mass fraction of ochratoxin A, in micrograms per kilogram, in the aliquot of test
test sample;
Cora is the concentration of ochratoxin A, in nanograms per milliliter, in the aliquot of test
solution injected and commesponding to the area of the ochratoxin A peak;
Vs is the volume, in milliiters, of the extraction sclvent used for the extraction of the test
sample;
Vs is the volume, in milliliters, of the test sample extract aliquot applied onto the

immunoaffinity column;
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Vs is the final volume, in milliliters, of the test solution;

W is the weight, in grams, of the test sample extracted.

9 Reporting of results

Resultz for OTA in the samples and in the spiked samples will have to be reported in pg/kg and to the nearest
0.10 pg'kg.
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Annex A
(informative)

Typical chromatogram

Figure 1
|
1
|
-] |
I
} | N
1
Figure 2
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Key:
LU: fluorescence
Ochratoxin A: peak at 10.042 min (resolution: = 3 with both preceding and following peaks)

Figure 1 and 2 — Liguorice powder (Ochratoxin A concentration ~ 80 pg/kg)

Operating conditions for Figure 1 and 2:

Column: Zorbax® 5B-C18 with column dimensions of 250 mm x 4 8 mm |.D. stationary phase
with parficles of size 5 pm.
Flow rate: 1 mlfmin
Mobile phase: HPLC gradient {see 7.1)
Column 22 ° C controlled
Injection volume: 20 pL
Detection: Fluorescence, 332 nm excitation, 476 nm emission, bandwidth <16 nm
Page 15 of 15
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Spiking protocol

. EUROPEAN COMMISSION
:r i; JOINT RESEARCH CENTRE E u R l
** ** Instituts for reference materials and measuwrements
w Community reference laboratory for mycotoxins Euppaan Lnins Relarsnce Libormiony

Mycotaxing

SPIKING PROTOCOL FOR THE METHOD VALIDATION STUDY ON
THE DETERMINATION OF OCHRATOXIN A IN LIQUORICE

This box contains ten samples labelled "SAMPLE for SPIKING nnnn", where "nnnn"”
indicates a unique numerical code. These are blank and naturally contaminated materials
to be spiked and the results reported will be used by the orgamiser for recovery
deferminations.

There are also ten ampoules labelled as "Spiking solution nonn" where "nnon" indicates
a unique oumerical code comesponding to the sample which shall be spiked with that

solution. The solvent for the Ochratoxin A (OTA) spiking solutions is acetonifrile/acetic
acid (99/1, wiv).

The spiking samples and the respective spiking solutions are coded with the same unigue
4 digits pumber. Each spiking solution has to be used exclusively to spike the sample
with the same code.

For the recovery determination proceed as follows for each of the samples for spiking:

* Weigh 10.0 g to the nearest 0.1 g, of the test sample into a. 500 ml conical flask
or similar recipient. Please follow the procedure as described in the standard
operating procedure (SOP) in paragraph 6.2

*»  Add exacty 500 puL of "Spildng solution” to the respective (with the same code
as the spiking solution) "SAMPLE for SPIKING" in the recipient and repeat it for
all the spiking solutions and samples for spiking. You will end up with ten spiked
samples, each spiked with one spiking solution. For reporting, please use the code
on the ampoules (which coincides with the code on the sample spiked with that
solution).

* Let stand for at least 1 h at room temperature to allow the solvent of the spiking
solution to evaporate and the OTA to migrate into the matrix.

* Analyse the content of OTA according to the method protocol. For this. proceed
with the addition of the required amount extraction solvent (see paragraph 4.19
and 6.2 of the SOP for the solvent composition and volumes required) as
described in paragraph 6.2 in the method protocol.

Retieseweg 111, B-2440 Gesl - Belgium. Telephone: (32-14) 571 211 hitp'irmm.jrc.ec.europa.su
Telephone: direct line {32-14) 571 228, Fax: (32-14) 571 783

E-mai: prc-irmm-cr-mycotoxiec europa eu
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Diagram for the spiking procedure (example):

Spiking solution xx

Spiking solution vyyy

Spiking solution zzzz

add 500 pl

¥
Sample for
spiking
XXKX

Proceed with
S0P 6.2

add 500 ul

k.
Sample for
spiking
¥yyYY

Proceed with
SOP 6.2

[o=]

add 500 pl

Sample for
spiking
ZZFZ

Proceed with
S0P g2
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ANNEX 7 - Supporting documents: communication

Announcement of the study

Method validation study on a HPLC-FLD based methed for determination of Ochratoxin A in liguorice based food

Privacy statement | Legal notice|

European Commission

_ Joint Research Centre

Institute for Reference Materials and Measurements

Font Size: EI IEI @ EI Mews | Links | Press corner | Site map | Contact
LTI EYRL
Mycotoxins 1 goot =l =l

Environmental

B About IRMM » analysis

- B Nuclear

| Activities . . research

= ethod validation study on a HPLC- B Reference
miferﬁgf: » B FLD based method for determination of Ochratoxin A in liquorice based materials and

—_—_— food measurements

EEU B Food,
Reference  » The European Union Reference Laboratory for Mycotoxins (EU-RL Mycotoxins) will organise biotechnology
Laboratories P i Y ( ¥ ) 9 and health

in the second half of 2010 an inter-laboratory comparison for the validation of an analytical
EInterlaboratory  method (MVS) to determine ochratoxin A (OTA) in liquorice root and liquorice extracts, along

comparisons the requirements of the Commissien Regulation No 105/2010. N

®Job The method is based on solvent extraction, immunoaffinity column purification (IAC), and i

- 1" - . ‘ ¥ L r e catalogue

_Opportunities  gatection / quantitation by high perfermance liguid chromatography (HPLC) coupled with

Events fluorescence detection (FLD). — o o—

TE‘L‘“ # Design of the study

Ecalls » ) )

B Publications The MVS will be conducted and evaluated according to ISO 5725-2:1994, =y ——i
The participants to the study will be asked to analyse a total of about 20 samples, including oD o—
liguorice extract (as paste and as powder), liquorice root and candies containing liquorice
extract.

The concentration levels will be between 3 and 200 pg/kg. Eunl
The starting date of the comparison will be decided upon the amount of |aboratories — o—
expressing their interest in participating in the study. Dispatch will be pre-announced at -
least two weeks in advance. S c R L
The participants will have 6 weeks from dispatch date to report back the results. Feed Additives
The MVS will be open to all interested |laboratories, e.g. NRLs, official food control — Q00—
laboratories, private food control laboratones, academia, and laboratories from industry.
If you are interested in participating te this MVS, please contact: EUFRAT
Donata Lerda

—o$o—

Institute for Reference Materials and Measurements (IRMM)
EU-RL Mycotoxins

Retieseweg 111

B-2440 Geel, Belgium

Tel: +32-14-571 826

Fax: +32-14-571 783

E-mail: jre-irmm-crl-mycotox@ec.europa.eu

Latest update 14 June, 2010

97



From: LERDA Donata (JRC-GEEL) On Behalf Of JRC IRMM CRL MYCO

Sent: Wednesday, July 28, 2010 14:49

To:

Subject: Method validation study for Ochratoxin A in liquorice
Importance: Normal

Dear Madam/ Dear Sir,

The EU-RL Mycotoxins is organising a Method Validation Study on Ochratoxin A in Liquorice.
If you should be interested in participating, please read the attached invitation letter.

You can also go to the link:
http://irmm.jrc.ec.europa.eu/html/CRLs/crl mycotoxins/interlaboratory comparisons/Ochratoxin A i
n Liguorice index.htm

Please let us know, by writing to this mailbox as soon as possible, whether you would like to
participate.

Thank you and best regards,

Donata

Invitation letter for
OTAin ...

Donata Lerda

Food Safety and Quality Unit

Institute for Reference Materials and Measurements
(EC — JRC — IRMM)

Postal address: Retieseweg 111, B-2440 Geel, Belgium

Phone: +32 14 571 826
Fax: +3214571783

e-mail: donata.lerda@ec.europa.eu

DISCLAIMER: The views expressed are purely those of the writer and may not in any circumstances be regarded as
stating an official position of the European Commission
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http://irmm.jrc.ec.europa.eu/html/CRLs/crl_mycotoxins/interlaboratory_comparisons/Ochratoxin_A_in_Liquorice_index.htm

Imvitation letter for the method validation study by Inter-laboratory comparison
(ILC-MVS) for the determination of

Ochratoxin A (OTA) in liguorice

Dear Colleague,

The European Union Reference Laboratory (EU-RL) for Mycotoxins would like to invite
you to participate in a method validation study for the deternunation of ochratoxm A m
liguorice root and liquorice extracts, along the requirements of the Commission
Regulation No 105/2010.

The method is based on solvent extraction. immunoaffinity colummn purification and
detection / quantitation by high performance liquid chromatographyv coupled with
fluorescence detection.

This stdy is open to all Iaboratories experienced in this subject.

The participants will have to analyse a total of 20 samples, including liquorice extract (as
paste and as powder), liquorice root and candies. The target levels will be between 3 and
200 ng'kg.

The study will start within October 2010. Dispatch will be pre-announced at least two
weeks in advance. The participants will have 6 weeks from dispatch date to report back
the results.

For questions and additional information please feel free to contact or by phone (+32 014
571826).

If vou wish to participate please send an e-mail with your details (phone. e-mail. postal
address and contact name) to Donata Lerda (jre-irmm-crl-mycotox@ec europa.eu) as soon
as possible. There is no deadline at this moment. but once the number of possible
participants has been reached. the registration procedure will be closed.

For questions and additional information please feel free to contact Donata by e-mail or
by phone (+32 014 571826).
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Subscription

From: LERDA Donata (JRC-GEEL) On Behalf Of JRC IRMM CRL MYCO

Sent: Wednesday, September 15, 2010 12:12 AM

To:

Subject: Method validation study for Ochratoxin A in liquorice

Importance: Normal

Dear Madame / Sir, JRC D08/DL/hn/ARES 592899(2010)

The European Union Reference Laboratory for Mycotoxins announced on the 5th of August 2010 that
an interlaboratory comparison for the validation of a method to determine Ochratoxin A (OTA) in
liquorice and liquorice extracts was planned to be organised this year. The invitation for expression of
interest in participating in the study was also forwarded by CEN TC 275/WG 5 secretariat.

As a first step of the study we would like you to send back to us your comments about the standard
operating procedure (SOP) and the outline of the study which are herein attached.

You are also asked to confirm, by filling in and signing the attached FORM, your interest in
participating in the study (please note that some of the fields are required to be filled in before being
able to send back the FORM.

We would be grateful if you could reply, by sending back the FORM both via e-mail and via FAX (or
e-mail if the signed form is saved as PDF), before 1 October 2010.

FORM_subscription
to MVS on OT...

Draft_SOP_MVS for
determinatio...

MVS OTA in
iquorice_Outline o..

Thank you in advance for the co-operation and best regards,
Donata

Donata Lerda

Food Safety and Quality Unit

Institute for Reference Materials and Measurements
(EC — JRC — IRMM)

Postal address: Retieseweg 111, B-2440 Geel, Belgium

Phone: +32 14 571 826
Fax: +3214571 783

e-mail: donata.lerda@ec.europa.eu

DISCLAIMER: The views expressed are purely those of the writer and may not in any circumstances be regarded as
stating an official position of the European Commission
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e EUROPEAN COMMISSION
r 4 JOINT RESEARCH CENTRE E u R i
o kg
‘ﬁ‘_ﬁ ﬁ_‘i' Institute for reference materials and measuwrements
Ll European Union reference laboratory for mycotoxins Eurogesan Usion Redereac Labaratony
Myeotoxing
Geel,

Suhbscription gquestionnaire for inter-laboratory study
Determination of ochratoxin A in liquorice root and liguorice extracts by

immunoafiinity column clean-up and high performance liquid chromatography coupled
with flucrescence detection.

Participants data (contact person and affiliation details):

Title:

MName + SURNAME:

Department:

Street. mumber:

|
|
Institute: |
|
|
|

City:

Post code:

Country:

Fax:

|
|

Phone: | |
|

e-mail: |

Please read carefully the following before signing

1. Having read the attached method and the outline of the study, we understand that:

Retiesaweg 111, B-2440 Gedl - Belgium. Telephone: (32-14) 571 211, http:lirmm.jre.ec.europa.su
Telephone: direct line (32-14) 571 229 Fax: (32-14) 571 783

E-mail: pre-irmm-cr-mycotoxiec europa eu
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a. All essential apparatus, chemicals and other requirements specified in the method
protocol attached to this form nmst be available in our laboratory when the
programme begins;

b. Timing requirements. such as starting date, order of testing specimens and time
for reporting nmst be rigidly met;

¢. The method nmst be strictly followed:
d. Samples nmst be handled according to instructions;
e. A qualified operator must perform the measurements

2. Comments vou wish to address before participation

About this form:

Abourt the outline:

About the method:

3. Our Laboratory is willing to participate in this method validation study (collaborative
mrial).

YES NO

O O
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Signature:
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R EUROPEAN COMMISSION
:r k-] JOINT RESEARCH CENTRE E u R 1
i
ﬁ* *“‘ Institute for Reference Materials and Measurements
s European Union Reference Laboratory for Mycotoxins Euregean Usion Aefercace Labaratory

Mycotaxins

Method validation study on the determination of ochratoxin A in liquorice root
and liquorice extracts by immunoaffinity column clean-up and high performance
liguid chromatography with fluorescence detection.

Dear Participant.

The EU-RL Mycotoxins organises a method validation study (by inter-laboratory
comparison) on the determination of ochratoxin A (OTA) in liquorice root and
extracts. The study is foreseen to take place in autumn 2010.

Please read the following information carefully.

Timing

Participants will receive two weeks before the starting of the exercise a
preannouncement of the sample dispatch.

A second reminder will be send the day before dispatch of samples and participants
will receive a dispatch note containing all data for tracking the shipment.

After dispatch of samples, participants will have five weeks for reporting the data
back to the EU-EL with the modalities which will be detailed in following
commumications.

Materials supplied for the study
Participants will receive a parcel containing the following items:

1. Their participant code fo be used in all following communications with the
organiser (the ETU-RL)

2. A "Receipt form". If the material has been received damaged immediately
request a new material (the materials will be shipped at room temperature; storage
however should be at 4° C until the analysis is performed)

3. The standard operating procedure (SOP) to be applied for the analysis of the

samples and the spiked samples

The spiking protocol

The OTA standard solution to be used for preparing the calibration solutions

o e

104



e

The necessary immunoaffinity columns (taking also into account possible
repetition of a failed analysis)
The OTA spiking standard solutions
A set of samples. comprising:
18 samples for single analysis with different content levels of OTA(the final

- mmber of samples could slightly deviate from this number)

10 samples fo be spiked for single analysis (the final number of samples could

 slightly deviate from this number)

Participants will also receive. after dispatch of samples. a FORM for reportng of
results and a FORM with a questionnaire.

Participants will be asked to analyvse each sample once and to report the requested
results in pg'ke for both samples and spiked samples.

They will be also asked fo send to the orgamser the chromatograms of calibration
solutions and samples as specified the SOP.

In case of questions please do not hesitate to contact us at the following address:

Donata Lerda

Institote for Reference Materials and Measurements (TRMM)
EU-RL Myeotoximns

Betieseweg 111

-2440 Geel. Belginm

Tel: +32-14-571 826
FAX:-+32-14-571 783

E-mail: Jrc-irmm-crl-mycotox@ec.europa.eu

With kind regards,

Joerg Stroka
(Operating Manager of the European Union Reference Laboratory for Mycotoxins)

Cc: Donata Lerda. Frans Verstraete, Franz Ulberth. Anne-Mette Jensen
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Dispatch of materials

From: LERDA Donata (JRC-GEEL) On Behalf Of JRC IRMM CRL MYCOTOX
Sent: Tuesday, October 19, 2010 5:12 PM

To:

Subject: MVS OTA in liquorice: preannouncement of the sample dispatch
Importance: Normal

Dear Madam, dear Sir,

We are planning to dispatch the samples on week 45-46.

Dispatching will be done via DHL and according the international rules the content will be classified
as DANGEROUS GOODS in EXCEPTED QUANTITIES.

The samples will be described as samples for laboratory use.

Please let us know if you should need further description and/or a proforma invoice for an efficient and
quick custom clearance of the parcel.

Thanks for the co-operation and best regards,

Donata

Donata Lerda

Food Safety and Quality Unit

Institute for Reference Materials and Measurements
(EC — JRC — IRMM)

Postal address: Retieseweg 111, B-2440 Geel, Belgium

Phone: +32 14 571 826
Fax: +3214571783

e-mail: donata.lerda@ec.europa.eu

DISCLAIMER: The views expressed are purely those of the writer and may not in any circumstances be regarded as
stating an official position of the European Commission
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From: LERDA Donata (JRC-GEEL) On Behalf Of JRC IRMM CRL MYCOTOX

Sent: Monday, November 15, 2010 3:17 PM
To:

Subject: MVS OTA in liquorice: samples dispatch
Dear .....,

We sent out the samples today afternoon.
To view your shipment tracking details, please click on the following link:
http://www.dhl.com/cqi-bin/tracking. pl? AWB=XXXXXXX

The following lines report the description of the parcel.
WEIGHT: 2,4 kg

PIECES: 1

CONTENTS: Dangerous Goods in excepted quantities

Please, send back to us the sample receipt included in the parcel as soon as you receive it.

Please, remember to store the samples, IAC, and solutions at -20 °C (in the freezer) till the use.

Best regards,

Donata

Donata Lerda

Food Safety and Quality Unit

Institute for Reference Materials and Measurements
(EC — JRC - IRMM)

Postal address: Retieseweg 111, B-2440 Geel, Belgium

Phone: +32 14 571 826
Fax: +3214571783

e-mail: donata.lerda@ec.europa.eu

DISCLAIMER: The views expressed are purely those of the writer and may not in any circumstances be regarded as

stating an official position of the European Commission
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. EURCPEAN COMMISSION
ﬂ_}; JOINT RESEARCH CENTRE E u R 1
) Institute for Reference Materials and Measurements
Community Reference Laboratory for Mycotoxins Ewppean Linion Eelerence Labormiony
Mycotoxins
RECEIPT TORM

Surname of Participant

Name of Participant

Affiliation

Lab ID

Country

NOTE: UPON RECEIPT STORE THE
INIMUNOAFFINITY COLUMNS IN A FRIDGE (AT 4 °C

AND THE CALIBRANT AND THE TEST MATERIALS IN

ATFREEZER (AT -18 °C)

Please ensure that the items listed below have been received undamaged. and then
check the relevant statement in the table at next page:

Contents of parcel

a)
b)
c)
d)
€)
f)
g)
h)
i)
1
k)
D

One inter-laboratory comparison sample receipt form (= thus form)
A printout of the PT outline

A printout of the instructions

The SOP of the method

The spiking protocol

Your participation code (LAB ID)

18 coded test materials for direct analysis

10 coded test materials for spilang before analysis
A standard solution

10 spiking standard solutions

35 immunoaffinity columns

Safety sheets for solvents and OTA

Page 1 of 1
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Date of the receipt of the test materials

All items have been received undamaged

YES

{/NO

IfNO, please list damaged items according to the lefters
associated at each item 1n the hst above
Please write one ifem per row

Ttems are missing

YES

[ NO

If YES, please list niissing items according to the letters
associated at each item in the list above
Please write one ifem per row

Serial numbers of the samples you recetved

Serial mumber of the samples to be spiked/spiking solutions
you recerved

SIGNATURE:

Please fax or email the completed form to:

Donata Lerda

European Commmission - DG Joint Research Centre
Institute for Reference Materials and Measurements

B-2440 Geel, Belgium

Fax No: 0032-14-571 783

Email: jre-irmm-c1l-mycotox@ec.europa.eu
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Instructions

From: LERDA Donata (JRC-GEEL) On Behalf Of JRC IRMM CRL MYCOTOX
Sent: Thursday, November 18, 2010 5:30 PM

To:

Subject: ARES (2010) 803738: MVS on OTA in Liquorice: Reporting of results
Importance: High

Ares(2010) 803738

Dear Madam, dear Sir,

Parcels containing the samples to be analysed in the course of this collaborative trial were dispatched
on Monday.
Starting from now till the 10/01/2011 you can report the results and the questionnaire.

Please, use the three PDF FORMSs attached to this mail to send back your results, calibration curve and
notes to us, following carefully the procedure reported at the beginning and end of each FORM.
WARNING: when filling in the FORM for calibration you might receive twice the error message
"This operation is not permitted”. Please click on OK and proceed. The filling in and sending out will
work anyhow.

In case you should have any doubt or question, please do not hesitate contacting us.

Thanks again for joining the study.

Best regards,

Donata
ARES MVS OTA in SOP_MVS for  Spiking protocol for Results MVS OTA in Questionnaire MVS
52_lInstructions_MV'iquorice_Outline o..Jletermination of O.. OTA in li... liquorice_F... OTA in liquo...

Calibration MVS
OTA in liquori...

Donata Lerda

Food Safety and Quality Unit

Institute for Reference Materials and Measurements
(EC — JRC — IRMM)

Postal address: Retieseweg 111, B-2440 Geel, Belgium

Phone: +32 14 571 826
Fax: +3214571783

e-mail: donata.lerda@ec.europa.eu

DISCLAIMER: The views expressed are purely those of the writer and may not in any circumstances be regarded as
stating an official position of the European Commission
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St EUROPEAN COMMISSION
[ | EURL
*ﬂ, *** Imstingts for refarence materials and 3
EU reference laboratory for mycotozing European Union Reference Laboratary
Mycotoxins
Geel, 29/10/2010
JRC DG D.ADL v /ARES (2010) 759462
Dear Participant,

On behalf of the EU-RL for Mycotoxins, I announce the opening of the inter-laboratory
comparison for the validation of the method for the determination of ochratoxin A in
liguorice and liquorice extracts.

I thank you for joining the study and ask you, in order to obtain consistent results, to
please follow all instructions included in the documents vou recerved.

In particular, you should note the following:

1.

Please check that the confent of the parcel is complete and undamaged (and fill
out and fax/e-mail the enclosed receipt form).

Please store goods at appropriate condifions (+4°C for immunoeaffinity columns
and -18°C for calibrants and test materials) until the analysis. Let materials
reach ambient temperature before use.

In the parcel you will find yvour participation code (Lab ID): please use it in all
following communications
Read all accompanying documents prior starting with the analysis. THE

METHOD PROTOCOL SHOULD BE FOLLOWED AS CLOSELY AS
PEACTICABLE and in particular the following points should be remarked:

- If more than one sequence is necessary to analyse all received samples (e.g.
overnight stops. preparation of samples in different days), than a calibration
curve is to be obtained for each sequence

- The amount of sample to be extracted should not deviate from the one indicated
in the SOP (paragraph 6.2 of the method protocol). This is of crucial importance
due fo the material homogeneity requirements

-Some samples, in parficular the extracts m form of paste, should be, if
necessary heated in a water bath to get a workable consistence Before
sampling the amount required for the analysis (10 g) from the recipient. the
sample should be mixed, e g with a spatula, to obtain a homogeneous sample.
As a matter of fact. for this materials aliquots were posifively assessed for
homogeneity before dispatch, but a phase separation could occur before the
sample is analvsed at the laboratory participating to the study

Retieseweg 111, B-2440 Geel - Belgium. Telephone: (32-14) 571 211. hitpo/firmnim. jre.ec.europa.eu
Telephone: direct line (32-14) 571 220, Fax: (32-14) 571 7R3,

E-mai: jre-irmm-cr-mycoboxiec eurcpa eu
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—All samples should be homogenised before taking the test portion for
performing the analysis

. make sure that all required mstruments and consumables are at hand before
starting the analvsis

. Each sample is identified with a four digits code preceded by the specification
of the matrix (Root or Extract). This should help in identifying the samples and
mn coupling them with the respective spilang solufions (when they are to be
spiked). The numerical codes shall be used for reporting of all results.

. Analyse each sample only once. In case you should encounter any problem
during the analysis, please contact us for a replacement of the lost sample

. A report sheet and a questionnaire are attached to this same email Please use
them to report vour results and notes to us.

. Please also send back the chromatogram for each sample. They can be sent back
either by e-mail (jre-inmm-myvcotox@ec europaeu) or by FAX (0032-14-

3T1783).

The deadline for this collaborative trial 1s 10/01/2011 which gives a time period of five
weeks for all experiments. We are looking forward to hear from you and hope the

method suits your needs for future use.

A detailed outline of the study is included in the MVS sample parcel together with the
spiking protocol and the method protocol (SOP); in addition. in this document you find
further details. Anyhow we would like to encourage you to contact us, in case you seek

further clarification at the following address:

MVS coordinator

Donata LERDA (deputy in case of absence Zoltan
KUNSAGI)

Fax: 0032-14-571783
e-mail: jre-irmm-crl-mycotox/@ec.europa.eu

With kind regards,

Joerg Stroka
(Operating Manager of the European Union Reference Laboratory for Mycotoxins)

e

Cc: Donata Lerda, Frans Verstraete, Franz Ulberth, Anne-Mette Jensen. Zoltan Kunsagi
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ANNEX 8 - Supporting documents: FORMS

Form for reporting results

st EUROPEAN COMMISSION
: i'; JOINT RESEARCH CENTRE E u R l
Fg oA Institute for reference materials and measuraments
d pean Union y for my i

Myeotexins

Reporting of results for the participants to the
Inter-laboratory comparison for the validation of a method to
determine Ochratoxin A in liquorice and Liquorice extracts

This FORM has to be filled and submitied electronically by all participants to the
exercise. For this we need your collaboration in processing this FORM in the way we
propose.

Important!
Please fill all fields using Adobe Acrobat Reader. Send the filled FORM by email.

We need the "PDF" file generated by the above suggested procedure to collate the
data.

We also need a signed proof of the results report: you can send it by FAX or by e-
mail by scanning it and sending the so obtained PDF to the e-mail address jrc-irmm-
mycotox@ec europa.eu.

At the end of this FORM you will find two buttons for sending the created FORM
[Submit by Email and to [Print forml. Please make use of these features and follow
carefully the instructions at the end of this form.

Please remember also to send a printout (or its PDF) of one chromatogram

obtained by injecting STD 3 (see Table 2) and one chromatogram for each test
sample where the separation of OTA peak from the matrix peaks is evidenced.

>> Read carefully before filling-in the FORM <<

. The fields marked with a * are mandatory: you will not be able to send the FORM
if you have not filled in all the mandatory fields.

2. When the description of the field includes an indication of the format, please follow
exactly the indication (e.g. Your Name (First name + SURNAME), you should
write your name in normal letters and the sumame in capital letters).

3. Please always report in the first column of the table the four digits code of the
sample, also when you do not report any results for it

4. The results to be reported have to be calculated applying the Equations 1 and 2 in
paragraph 8.1 and 8.2 respectively of the SOP

5. Whenever the result obtained is above the LOQ, you should just fill the fields in
the first column (column head "Sample code") and in the second column (column
head: "OTA content")

6. For all samples where the result obtained should be below the LOQ, please digit
YES in the field comesponding to the sample in the third column (column head
"Below LOQ") and the LOQ value, expressed in pgfkg and with one decimal in the
fourth column (column head "If YES, please report the LOQ you estimated")

7. All the fields in the second and fourth column of the Table of results, are numeric
fields: do not try to enter other formats.

8. If you could not analyse a particular sample, simply leave the result field empty
(but remember to report the comesponding sample code)

9. Results obtained shall be reported as expressed in pg/kg and with two decimals
(e.g. 12.13). Please enter ONLY ONE result for each field.

10.The Table of results should be filled in for both non spiked (18) and spiked (10)
samples

NOTE: please remember to homogenise the sample before taking the test
portion for performing the analysis
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Participant details

1. Your Laboratory ID (4 digits number)*:

2. Your Country:

3. Your Title (Mr./ Ms._/ Mrs./ Dr. / Prof_):

4. Your Name (First name + SURNAME)*:

5. Your Affiliation (Institute / Company)*:

6. Your phone number®:

7. Your FAX number*:

8. Your e-mail address*:

9. Second contact (First name + SURNAME) (if applicable)

10.Second contact e-mail address (if applicable):

Table of Results

Line Sample code
# (4 digits number)

OTA content
(ng'kg)

Below LOG
(YES)

If YES, please report
the LOQ you estimated
(ng'kg)
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ATTENTION

The EU-RL Mycotoxins thanks you for answering to this results report.

Please, send back this FORM before the 10/01/2011

Once you filled-in the form, use the email button and submit the
filled-in form to us via email. You may also save it to your computer.

Submit by Email

Furthermore, print it (use the print button), sign the hardcopy and
fax it: JRC-IRMM FSQ, Donata Lerda, Retieseweg 111, B-2440 Geel,
Belgium; Fax: +32 14 571 783

(you can also scan the signed FORM and send the PDF file by e-
mail at the mail address: jrc-irmm-crl-mvcotox@ec.europa.eu)

Print Form

YOUR Signature:

Questionnaires not transmitted both by e-mail as PDF Forms and by FAX
(or signed PDF by e-mail) as signed Forms cannot not be included in the report

wn

115



Form for the questionnaire

>> Read carefully before filling-in the FORM <<

1. The fields marked with a * are mandatory: you will not be able to send the FORM
if you have not filled in all the mandatory fields.

ata, EUROPEAN COMMISSION

5 & RIS E u R i 2. When the description of the field includes an indication of the format, please follow
AT ol i i exactly the indication (e.g. Your Name (First name + SURNAME), you should

Mycotexing write your name in normal letters and the sumame in capital lefters).

3. When numeric values are required, please do not try to enter other formats.

Questionnaire for the participants to the
Inter-laboratory comparison for the validation of a method to
determine Ochratoxin A in liquorice and Liquorice extracts

Participant details
This FORM has to be filled and submitted electronically by all participants to the P

exercise. For this we need your collaboration in processing this questionnaire in the
Wty We: propuse. 1. Your Laboratory ID (4 digits number)*:

Important!
Please fill all fields using Adobe Acrobat Reader. Send the filled FORM by email

We need the "PDF" file generated by the above suggested procedure to collate the
data.

We also need a signed procf of the questionnaire: you can send it by FAX or by e-
mail by scanning it and sending the so obtained PDF to the e-mail address jrc-irmm-

mycotox@ec.europa.eu.

At the end of the questionnaire you will find two buttons for sending the created
FORM Q!bmi‘t by Ema! and to |Print m Please make use of these features and
follow carefully the instructions at the end of this form.

Please remember also to send a printout (or its PDF) of one chromategram
obtained by injecting STD 3 (see Table 2) and one chromatogram for each test
sample where the separation of OTA peak from the matrix peaks is evidenced.

(]
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Participant background

1. For how long (years) your laboratory has been analysing food or feed for the
determination of Ochratoxin A (OTA)?7*

4. Which of the following matrices does your laboratory analyse for the determination
of Ochratoxin A on a routine basis?*

2. s your laboratory accredited for the determination of OTA?*

O

O

YES

NO

accredited

If YES, please write in the following field for which matrix (matrices) is your laboratory

3. How many samples does your laboratory analyse per year?*

O

O

O

O

O

Less than 5

549

50-149

150-500

More than 500

Please report the most frequent matrices

Liquorice and liquorce extracts

Unprocessed cereals

All products derived from unprocessed cereals, including
processed cereal products and cereals intended for direct
human consumption

Dried vine fruit (currants, raisins and sultanas)

Roasted coffee beans and ground roasted coffee - soluble
coffee

Wine - Aromatised wine

Grape juice

Baby food and dietary food for infants and young children

Spices

Feed

Other

8 1 A e 0 Y

If OTHER, please specify
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Questions on the organisation of this exercise

1. Did you find the instructions distributed for this MV'S adequate?

O O

YES NO

If NO, which parts do you think could be improved?

2. What do you think about the reporting by electronic forms?

3. Did you have any problems in using the forms?

O O

YES NO

If YES, which were these problems?

4. Any other comments you wish to address?

L

General questions on the method

1. Did you find the method description adequate?

O

O

YES

NO

If NO, in which part(s) could it be improved?

2. Did you follow the method in all details?*

O

O

YES

NO

If NO, in which pari(s) did you deviate from the protocol ?*

Method paragraph

Description of the deviation applied

5 - Apparatus

(e.9. the analytical column)
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Method paragraph

Description of the deviation applied

6.1 - Spiking

(e_g. evaporation time after spiking of the sample)

Method paragraph

Description of the deviation applied

6.2 - Extraction

7.1-HPLC
operating
conditions

(e.g. different gradient/flow due to analytical column
different from the one mentioned in the protocol)

6.3 — IAC clean-up

7T2-71-
Calibration

6.4 - Concentration

(e.g. injection volume and reconstitution volume)

7.4 - Determination

Others
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3. Did you encounter any problem during the analysis?*

O O

YES NO

If YES, what were the specific problems and to which samples do they apply?*

6. How long did it take the whole processing of the MV'S samples (from the
preparation to the reporting of the results)? (hours)

7. Any other information you wish to add

4. Did you notice any abnormality, which however seem to had no effect on the
result? (please list also any fast or slow running IACs)*

O O

YES NO

It YES, please describe and report for which samples (codes) they occurred.®

5. Were you familiar with all the steps performed during the analysis?*

O O

YES NO

If NO, please describe and report for which step(s). (Refer to the respective
paragraph number in the SOP*)

Specific details on the method

1. Did you need to include any "over night” stops in the analysis of the MVS samples
without performing a new calibration when resuming the sequence?*

O O

YES NO

If YES, please state for which samples and at what stage of the analysis *

2. How did you integrate the signals (automatically or manually)?*

O O

Automatically Manually
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I AUTOMATICALLY, did you visually check the correciness of integration?*

O

O

YES

NO

If YES, for how many chromatograms was it necessary to re-integrate the OTA
peak? (Numeric value)*

3. Which global settings did you use for automatic integration (e.g. valley-to-valley or
horizontal baseline or tangential, etc_)?

4. Did you measure a < 1.5 resolution between the OTA peak and the two
contiguous interferences for any of the samples?*

Resolution = rg =

Where:
tr1and trz=

Wy, ¢ and Wy o=

2Xtgz — tril
Wi+ Wp2

retention times of peak 1 and peak 2 respectively (e.g. OTA
peak and a matrix peak)s
peak widths at the base of peak 1 and peak 2 respectively

O

O

YES

NO

If YES, please report the corresponding sample code(s) and resolution (numeric

value)*

Sample code

Resolution
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ATTENTION

The EU-RL Mycotoxins thanks you for answering to this questionnaire.

Please, send back this FORM before the 10/01/2011

Once you filled-in the form, use the email button and submit the
filled-in form to us via email. You may also save it to your computer.

Submit by Email

Furthermore, print it (use the print button), sign the hardcopy and
fax it: JRC-IRMM FSQ, Donata Lerda, Retieseweg 111, B-2440 Geel,
Belgium; Fax: +32 14 571 783

(you can also scan the signed FORM and send the PDF file by e-
mail at the mail address: jrc-irmm-cri-mycotox@ec.europa.eu)

Print Form

YOUR Signature:

Questionnaires not transmitted both by e-mail as PDF Forms and by FAX
(or signed PDF by e-maif) as signed Forms cannot not be included in the report

Form for reporting the calibration

et EUROPEAN COMMISSION
&

JOINT RESEARCH CENTRE E u R l
Institute for reference materials and measurements

pean Union y for my

g%
%

gt

Mycotexing

Reporting of calibration for the participants to the
Inter-laboratory comparison for the validation of a method to
determine Ochratoxin A in liquorice and Liquorice extracts

This FORM has to be filled and submitted electronically by all pariicipants to the
exercise. For this we need your collaboration in processing this FORM in the way we
propose.

Important!
Please fill all fields using Adobe Acrobat Reader. Send the filled FORM by email.

We need the "PDF" file generated by the above suggested procedure to collate the
data.

We also need a signed proof of the results report: you can send it by FAX or by e-
mail by scanning it and sending the so obtained PDF to the e-mail address jrc-immim-
mycotox@ec europa.eu.

At the end of this FORM you will find two buttons for sending the created FORM
[Bubmit by Email and to [Print_form]. Please make use of these features and follow
carefully the instructions at the end of this form
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>> Read carefully before filling-in the FORM << Table of Calibration

X ; X Level YD]‘in.:jstd Final Volume | Concentration Area Area Area Area Area
1. The fields marked with a * are mandatory: you will not be able to send the FORM e ¢ @l—])) (ml) (ng/ml) 1* calibration | 2* calibration | 3" calibration | 4* calibration | 5* calibration
if you have not filled in all the mandatory fields. | | | ‘ | | ‘ ‘ | H || || |
STD1
2. All the fields in the second and fourth column of the Table of results, are numeric
fields: do not try to enter other formats. STD2 I | I ‘ | | ‘ ‘ I H || || |
3. Results obtained shall be reported: SID 3 I | I ‘ | | ‘ ‘ I H || || |
- as numbers and with the format obtained from the instrument for the areas T
STD 4
- in the unit required on top of the respective column and with two decimals (e.g.
12.13) for the volumes and the solutions contents. Please enter ONLY ONE SIDS
datum for each field.
STD 6
4. Insert as many areas per level as many are the calibrations performed for the I | I ‘ | | ‘ H H || || |

analysis of all the samples (e.g. two sets in case the analysis was performed in
two different days)

Participant details

1. Your Laboratory 1D (4 digits number)*:

2. The code of the calibrant (4 digits number on the ampoule labelled as "Ochratoxin A
in Toluene - HAC 99:1/ EU-RL - MYC - 08)

(=)
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ATTENTION

The EU-RL Mycotoxins thanks you for answering to this calibration report.

Please, send back this FORM before the 10/01/2011

Once you filled-in the form, use the email button and submit the
filled-in form to us via email. You may also save it to your computer.

Submit by Email

Furthermore, print it (use the print button), sign the hardcopy and
fax it: JRC-IRMM FSQ, Donata Lerda, Retieseweg 111, B-2440 Geel,
Belgium; Fax: +32 14 571 783

(you can also scan the signed FORM and send the PDF file by e-
mail at the mail address: jrc-irmm-crl-mycotox@ec.europa.eu)

Print Form

YOUR Signature:

Questionnaires not transmitted both by e-mail as PDF Forms and by FAX
(or signed PDF by e-mail) as signed Forms cannot not be included in the report
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The European Union Reference Laboratory for Mycotoxins (EU-RL Mycotoxins), operated by the Institute for
Reference Materials and Methods (IRMM) of the Joint Research Centre (JRC), organised a method validation
study (MVS) for evaluating the effectiveness of a method for the determination of Ochratoxin A (OTA) in
liquorice root and liquorice extracts.

A test portion is extracted with a mixture of methanol and aqueous sodium bicarbonate solution. The extract is
filtered, diluted with phosphate buffered saline (PBS), and OTA is purified with an immunoaffinity column
containing antibodies specific to OTA. The purified extract is dried, reconstituted and quantified by high
performance liquid chromatography-flourimetric detection.

Twenty laboratories from 13 EU Member States, a laboratory in Uruguay, one in Turkey, one in Canada, and
one in US participated in this study. Contents of OTA ranged from 26 to 141 pg/kg and from 8 to 52 ug/kg for
liquorice extracts and root material respectively.

Mean recoveries were calculated as 87 % for liquorice root, and 84 to 88 % for liquorice extracts.

Based on results for the spiked and naturally contaminated samples the relative standard deviations for
reproducibility (RSDg) ranged from 10 to 17 % and from 11 to 22 % in liquorice extracts and liquorice root
respectively. Standard deviations for repeatability (RSD,) ranged from 4 to 9 % and from 6 to 9 % in liquorice
extracts and liquorice root respectively.

The Commission Regulation (EC) No 401/2006 lays down performance criteria that must be met by a method to
determine OTA in food when used for official control purposes. These criteria have been met by this method for
both the liquorice root and the liquorice extracts.
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