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Certified Reference Material
CERTIFICATE

IAEA-435A

Polychlorinated biphenyls, chlorinated pesticides and
polybrominated diphenyl ethers in tuna fish flesh homogenate

Certified mass fraction values
PCB congeners

(Based on dry mass)

Analyte Unit Certified value®® Expanded uncertainty®
PCB 28 ug kg™ 1.32 0.45
PCB 31 Hg kg™ 0.61 0.15
PCB 52 Hg kg™ 3.97 0.83
PCB 101 pug kg! 23.4 4.8
PCB 105 ug kg™ 8.3 1.8
PCB 118 ug kg™ 28.0 5.3
PCB 138 ug kg™ 72 15
PCB 149 Hg kg™ 27.7 5.6
PCB 153 Hg kg™ 94 16
PCB 156 pug kg! 3.85 0.73
PCB 170 ug kg™ 11.8 2.2
PCB 180 ug kg™ 34.2 6.4
PCB 187 ug kg™ 32.3 8.9
PCB 194 Hg kg™ 3.84 0.77

(a) Information on calculation of certified values
Certified values are calculated from the accepted data sets, each set being obtained by a different laboratory and/or a different
method of determination following ISO Guide 35 [1].

(b) Information on uncertainty estimation
The uncertainty is expressed as an expanded uncertainty with a coverage factor k = 2 estimated in accordance with the JCGM
100:2008 [2] and ISO Guide 35 [1].
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Certified mass fraction values
Chlorinated pesticides

(Based on dry mass)

Analyte Unit Certified value®  Expanded uncertainty®
HCB ug kg™ 2.65 0.66
pp’-DDD ug kg™ 13.6 3.4
pp’-DDE ug kg™ 134 26
pp’-DDT ug kg™ 183 4.0
op'-DDE ug kg™ 2.10 0.56
op'-DDD ug kg™ 2.67 0.69
op'-DDT ug kg™ 7.2 1.8
Dieldrin ug kg™ 5.5 1.6
cis-Chlordane ug kg™ 7.1 2.1
trans-Nonachlor ug kg™ 20.2 4.6

(a) Information on calculation of certified values
Certified values are calculated from the accepted data sets, each set being obtained by a different laboratory and/or a different
method of determination following ISO Guide 35 [1].

(b) Information on uncertainty estimation
The uncertainty is expressed as an expanded uncertainty with a coverage factor k = 2 estimated in accordance with the JCGM
100:2008 [2] and ISO Guide 35 [1].

Certified mass fraction values
PBDE congeners

(Based on dry mass)

Analyte Unit Certified value®® Expanded uncertainty®
BDE 28 ug kgt 1.26 0.25
BDE 47 ug kg 22.9 3.9
BDE 66 ug kgt 2.48 0.50
BDE 99 ug kgt 1.44 0.29
BDE 100 ug kgt 7.3 13
BDE 153 ug kgt 0.70 0.16
BDE 154 ug kg 5.0 1.1

(a) Information on calculation of certified values
Certified values are calculated from the accepted data sets, each set being obtained by a different laboratory and/or a different
method of determination following ISO Guide 35 [1].

(b) Information on uncertainty estimation
The uncertainty is expressed as an expanded uncertainty with a coverage factor k = 2 estimated in accordance with the JCGM
100:2008 [2] and ISO Guide 35 [1].
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Information mass fraction values
PCB congeners

(Based on dry mass)

Information value® Expanded uncertainty®

Analyte Unit

PCB 8 ug kg™ <0.3 -
PCB 18 ug kg* 0.5 0.3
PCB 44 ug kg™ 1.7 0.4
PCB 49 ug kg™ 2.2 0.4
PCB 66 ug kg™ 9 4
PCB 70 ug kg 5.7 )
PCB 74 ug kg 4.4 )
PCB 87 ug kg 1
PCB 95 ug kg™ 3
PCB 97 ug kg™ 1
PCB 99 ug kg 19 7
PCB 110 ug kg 15 3
PCB 128 ug kg 11 4
PCB 146 ug kg 19 3
PCB 151 ug kg™ 2
PCB 174 ug kg™ 1
PCB 177 ug kg™ 2
PCB 183 ug kg 10 3
PCB 195 ug kg 1.3 0.4
PCB 201 ug kg 4 1
PCB 206 ug kg™ 3.2 0.5
PCB 209 ug kg™ 1.9 0.4

(a) Information on calculation of information values

Information values are calculated from the accepted data sets, each set being obtained by a different laboratory and/or a
different method of determination following ISO Guide 35 [1]. For compounds found at levels close to common detection
limits, an informative value lower than detection limit was attributed based on expert judgment from the values provided by
reference laboratories using HRMS and MS/MS.

(b) Information on uncertainty estimation
The uncertainty is expressed as an expanded uncertainty with a coverage factor k = 2 estimated in accordance with the JCGM
100:2008 [2] and ISO Guide 35 [1].
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Information mass fraction values
Chlorinated pesticides

(Based on dry mass)

Information value® Expanded uncertainty®

Analyte Unit

a-HCH ug kg™ <0.2 -
B-HCH ug kg <0.3 -
y-HCH- Lindane ug kg <0.2 -
8-HCH ug kg <0.2 -
Heptachlor ug kg <0.2 -
Aldrin g kg! <0.1 -
Endrin pug kgt <0.2 -
trans-Chlordane pug kg 0.38 0.08
cis-Nonachlor ug kg* 11 2
a-Endosulfan ug kg <0.3 -
B-Endosulfan ug kg™ <0.1 -
Endosulfan sulfate ug kg <0.3 -
Heptachlor epoxide pug kgt 0.7 0.2

(a) Information on calculation of information values

Information values are calculated from the accepted data sets, each set being obtained by a different laboratory and/or a
different method of determination following ISO Guide 35 [1]. For compounds found at levels close to common detection
limits, an informative value lower than detection limit was attributed based on expert judgment from the values provided by
reference laboratories using HRMS and MS/MS.

(b) Information on uncertainty estimation
The uncertainty is expressed as an expanded uncertainty with a coverage factor k = 2 estimated in accordance with the JCGM
100:2008 [2] and ISO Guide 35 [1].

Information mass fraction values
PBDE congeners

(Based on dry mass)

Information value® Expanded uncertainty®

Analyte Unit

BDE 17 ug kg™ <0.1 -
BDE 49 g kg! 2.2 0.4
BDE 85 Hg kg™ <0.1 -
BDE 183 Hg kg™ <0.1 -
BDE 209 Hg kg™ <1 -

(a) Information on calculation of information values

Information values are calculated from the accepted data sets, each set being obtained by a different laboratory and/or a
different method of determination following ISO Guide 35 [1]. For compounds found at levels close to common detection
limits, an informative value lower than detection limit was attributed based on expert judgment from the values provided by
reference laboratories using HRMS and MS/MS.
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(b) Information on uncertainty estimation
The uncertainty is expressed as an expanded uncertainty with a coverage factor k = 2 estimated in accordance with the JCGM
100:2008 [2] and ISO Guide 35 [1].

Origin and preparation of the material

A sample of Tuna (Thunnus thynnus) was collected from the Mediterranean Sea in 2004. This
sample was freeze-dried, ground, and sieved at 250 ym. The powder was homogenized and
aliquots of about 30 g were packed into glass bottles to produce the IAEA-435 reference
material. More details about the preparation of this reference material are provided in
reference [3]. New homogeneity and characterization studies were performed on the IAEA-
435 material to become IAEA-435A.

Homogeneity of the material

The between and within units homogeneities were evaluated in line with the requirements of
ISO Guide 35. Mass fractions of selected organochlorine and PBDE compounds were
determined in the subsamples selected for the respective study.

Characterization study

The assigned values were established based on the results reported by 11 invited laboratories,
who were selected for their demonstrated excellent performance in IAEA proficiency tests.
The following analytical techniques were used: gas chromatography coupled to tandem mass
spectrometry (GC-MS/MS), gas chromatography/mass spectrometry in electron impact (GC-
MS El), gas chromatography/high resolution mass spectrometry (GC-HRMS), gas
chromatography/electron capture detector (GC-ECD), and GC-ECD with GC-MS/MS
confirmation.

Stability

Based on prior evidence with this type of matrices and high chemical stability and persistence
of the targeted persistent organic pollutants, the freeze-dried CRMs have proven to be stable
for more than 10 years, provided that the matrix material is stored in glass bottles with airtight
lid at a temperature below 30 °C.

Assignment of values — Certification procedure

Assigned values were calculated from the accepted data sets; each being obtained by a
different laboratory and/or a different method following ISO Guide 35 [1]. The details
concerning all reported results as well as the criteria for certification can be found in the
certification report [4]. The report may be downloaded free of charge from:

https://nucleus.iaea.org/sites/ReferenceMaterials/Pages/Organic-Compounds.aspx

Based on the evidence on calibrators used, quality control procedures applied by the
participating laboratories and their generally high-quality performance in the previous IAEA
interlaboratory comparisons, the Certification Committee decided to accept these assigned
values as certified, or information values as presented in the Table(s) above.

Statement on metrological traceability, commutability, and uncertainty of
assigned values

The property values assigned to the IAEA-435A Certified Reference Material were calculated
as mass fractions of specified organic contaminants, expressed in the derived Sl unit ug kg™'.
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The measurement uncertainty associated with the assigned values is expressed as an
expanded uncertainty using a coverage factor k=2 estimated in accordance with JCGM
100:2008 [2] and ISO Guide 35 [1].

Evidence of metrological traceability to the Sl units was provided for all results considered for
the calculation of the assigned values. The related references of metrological traceability are
presented in the certification report of IAEA-435A CRM [4].

The agreement between results obtained with different analytical methods selected for the
IAEA-435A characterization study confirms the absence of any significant method bias and
demonstrates commutability of the material for all certified persistent organic contaminants.
More information on commutability of the CRM can be found in reference [4].

Intended use

This certified reference material is intended to be used for quality assurance and quality control
purposes and is suitable for method development and validation of analytical procedures.

Instructions for use

The IAEA-435A certified reference material is supplied in 30 g units. The material homogeneity
is guaranteed if a minimum test portion of 3 g is used.

To overcome segregation effects due to storage or transportation, the material should be
mixed before opening the bottle. All necessary precautions should be taken when opening the
bottle to prevent any spread of the fine powder in the laboratory.

Dry mass determination

The average moisture content of the material was determined by drying several test portions
of 1 g in an oven at 105°C for 8 hours and was found to be 7 %. Since the moisture content
can vary with ambient humidity and temperature, it is recommended to determine it prior to
analysis and to report all results on a dry mass basis.

Handling and storage

The original unopened bottle should be stored securely at ambient temperature in a dark and
dry place. It is recommended to avoid direct exposure to sunlight or to a source of heat.

Issue and expiry date

The issue date of this Certified Reference Material is July 2022. Based on experience with
similar materials, the validity of this certificate expires in July 2032. The IAEA is monitoring
the long-term stability of the material and customers will be informed in case of any observed
change.

Legal disclaimer

The IAEA makes no warranties, expressed or implied, with respect to the data contained in
this certificate and shall not be liable for any damage that may result from the use of such
data.
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Compliance with ISO Guide 31:2015

The content of this IAEA Reference Sheet is in compliance with ISO Guide 31:2015:
Reference materials — Contents of certificates and labels [5].

Citation of this certificate

It is suggested to cite this certificate according to the following example, as appropriate to the
citation format used: INTERNATIONAL ATOMIC ENERGY AGENCY, Certified Reference
Material Certificate IAEA-435A, IAEA, Vienna, 8 pp. (The latest version published applies, see
“Note” below).

Note

Certified values as stated in this certificate may be updated if more information becomes
available. Users of this material should ensure that the certificate in their possession is
current. The current version is available on the IAEA’s Reference Products website:

https://nucleus.iaea.org/sites/ReferenceMaterials/Pages/Organic-Compounds.aspx

Further information

For further information regarding this material, please contact the producer:

Marine Environmental Studies Laboratory
IAEA Marine Environment Laboratories
International Atomic Energy Agency

4 Quai Antoine 1er
98000 Monaco

Tel.: +377 97 97 7272
E-mail: NAEL-MESL.Contact-Point@iaea.org
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Imma Tolosa Emiliya Vasileva-Veleva
Project Officer, Chair,
Marine Environmental Studies Laboratory RM Certification Committee

The project officer is responsible for the content of this certificate.
The Chair of the RM Certification Committee approves this certificate and authorizes its
release on behalf of the Committee.
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