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Material Information Sheet

Reference Material

CARP-2

Ground whole carp reference material for organochlorine compounds

CARP-2 is a ground whole carp Reference Material (RM) from the National Research Council of
Canada (NRC) for organochlorine compounds. A unit of CARP-2 consists of six individually sealed
ampoules, of approximately 9 grams each, of ground whole carp (Cyprinus carpio). This material
is primarily intended for use in the calibration of procedures and the development of methods
used for the determination of polychlorinated biphenyls (PCBs), polychlorinated dibenzo-p-dioxins
(PCDDs), polychlorinated dibenzofurans (PCDFs) and pesticides in biological materials.

The results used to calculate reference values in CARP-2 were judged to be independent
measurements. The uncertainty in these values is equal to Ucrm = kuc where U is the combined
standard uncertainty calculated according to the JCGM Guide [1] and k is the coverage factor.
The value of uc is intended to represent at the level of one standard deviation the combined effect
of all the uncertainties in the reference value. Here uc is given by the standard error of the mean
of the analyses. The coverage factor, k, is the Student’s t-value for a 95 % confidence interval
with the appropriate degrees of freedom.

Table 1: Reference values and expanded uncertainties (k = 2) for selected
polychlorinated biphenyl (PCB) congeners in CARP-2

Congener Mass fraction
(IUPAC No.) Hg/kg
8 48+1.8
18 27.3+£4.0
28 340+ 7.2
44 86.6 + 25.9
52 138 £43
66/95 174 + 52
101/90 145 + 48
105 53.2+15.6
118 148 + 33

Period of validity: Until July 2030
Storage conditions: room temperature
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Congener Mass fraction
(IUPAC No.) pg/kg
128 20444
138/163/164 103 + 30
153 105+ 22
170/190 20629
180 53.3+13.0
187/182 37.1+£6.3
194 109+3.1
206 44+1.1
209 46+20

Table 2: Reference values and expanded uncertainties (k = 2) for pesticides in CARP-2

Mass fraction

Pesticide ug/kg
gamma-chlordane 45+0.7
2,4'-DDE 2905
trans-nonachlor 11.0+ 0.9
dieldrin 8.3+0.8
4,4'-DDE 158 £ 14
2,4'-DDD 21.8+ 0.7
4,4'-DDD 90.9+ 8.5

Table 3: Reference values and expanded uncertainties (k = 2) for selected

polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs) in

CARP-2
Compound Masi;‘/rl?gc’:tion

2,3,7,8-tetrachlorodibenzofuran 18.2+1.6
1,2,3,7,8-pentachlorodibenzofuran 56+0.3
2,3,7,8-tetrachlorodibenzo-p-dioxin 7.4+£0.7
1,2,3,7,8-pentachlorodibenzo-p-dioxin 53+13
1,2,3,4,7,8-hexachlorodibenzo-p-dioxin 1.6 +0.3
1,2,3,6,7,8-hexachlorodibenzo-p-dioxin 58+0.8
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Compound Masi;‘;f;tion
1,2,3,7,8,9-hexachlorodibenzo-p-dioxin 0.78 £ 0.12
1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin 6.4+0.9
octachlorodibenzo-p-dioxin 94+1.7

Intended use

This RM is primarily intended for use in the calibration of procedures and the development of
methods used for the determination of PCBs, PCDDs, PCDFs and pesticides in biological
materials.

Preparation of material

The material was prepared from ground whole carp (Cyprinus carpio), harvested in March 1994
near the warm water discharge of the Consumer’s Power Plant, Saginaw Bay, Lake Huron. It was
frozen to —30 °C and shipped to the Canadian Institute of Fisheries Technology for further
processing. It was comminuted four times, an antioxidant (ethoxyquin powder) was added
followed by distilled water to increase the moisture content to 85 %. The slurry was passed four
times through a high-pressure homogenizer and aliquoted in 9 g quantities into nitrogen flushed
glass ampoules and sealed. The vials were thermally sterilized in a steam retort at 118 °C for
11 minutes.

Except for the addition of some water and an antioxidant, CARP-2 is a natural biological material.
A lipid content of approximately 7 % was determined by pressurized fluid extraction (PFE). Each
unit of CARP-2 contains six individually sealed ampoules.

Characterization of material

The results for the mass fraction for the PCB congeners were derived from four contributions: (1)
the NRC analysis, (2) the mean of three methods performed at NIST, (3) the recommended value
arising from the NIST/NOAA intercomparison consisting of 21 laboratories [2], (4) the mean from
three results performed by an external laboratory.

The pesticide reference results were derived from three contributions: (1) the NRC analysis, (2)
the mean of three methods performed at NIST, (3) the recommended value arising from the
NIST/NOAA intercomparison consisting of 21 laboratories [2].

The following are summaries of the methods performed at NRC:

PCBs: Soxhlet extraction using 1:1 acetone/hexane followed by Florisil and alumina column
cleanup. Measurement by both GC-ECD and GC/MS using a DB5 fused silica column (30 m x
0.25 mm id x 0.25 pym film).

PCBs and chlorinated pesticides: Pressurized fluid extraction using dichloromethane solvent with
alumina in the extraction cell. Glass Silica SPE tubes were used for the final cleanup step.
Samples were spiked with selected carbon-13 labelled PCBs and selected carbon-13 or
deuterium labelled pesticides prior to extraction. Final analysis was by GC/HRMS using an HT8
fused silica column (50 m x 0.22 mm id x 0.25 ym film).
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PCDDs and PCDFs: CARP-2 was analyzed using five combinations of different
extraction/cleanup techniques followed by GC/HRMS. CARP-1 samples were analyzed
concurrently using the same techniques to validate the methods. The extraction steps consisted
of either Soxhlet (1:1 acetone/hexane) [3], shaking with acetonitrile or sonication with HCI. A
sulfuric acid shake step was used for bulk lipid removal when required. The final cleanup steps
were completed using either in house prepared glass columns (acid-base silica, Florisil, carbon)
or commercially available glass SPE tubes (C-18, SCX, SAX, SiOH, Florisil, alumina). In all of
these methods, the samples were spiked with a mixture of carbon-13 labelled PCDDs and PCDFs
prior to the extraction step. GC/HRMS was performed at a resolution of 5000 or 10000. A DB5
fused silica column (50 m x 0.25 mm id x 0.1 ym film) was used for the determination of these
compounds [4].

Homogeneity

Homogeneity of the material between ampoules was examined. Results from randomly selected
ampoules were evaluated and considered in the uncertainty evaluation.

Stability

The predecessor RM, CARP-1 was monitored at NRC. No signs of instability were evident and
CARP-2 is expected to be similarly stable with respect to its organochlorine contents.

Uncertainty

The expanded uncertainty (U) for all values is equal to U = kuc, where uc is the combined standard
uncertainty calculated according to the Joint Committee for Guides in Metrology (JCGM) [1] and
k is the coverage factor. A coverage factor of k = 2 was applied which corresponds to a level of
confidence of approximately 95 %.

Sources of uncertainty related to the reference values in Tables 1-3 were considered. Included in
the combined uncertainty estimate are uncertainties in the batch characterization, uncertainties
related to possible between-unit variation, and uncertainties related to stability.

Storage
The material shall be stored at room temperature. The ampoule should be stored unopened.
Instructions for handling and use

The following procedure is recommended for weighing and transferring CARP-2 quantitatively for
extraction. Weigh the ampoule. Sonicate it in an ultrasonic bath for fifteen minutes. Break the seal
at the neck and transfer as much material as possible out of the ampoule. Wash the inside of the
ampoule and the top with a small amount of the extraction solvent and transfer the wash
guantitatively. Weigh the empty ampoule, the top and any glass slivers. Calculate the CARP-2
slurry weight by difference. Use the whole ampoule contents for analysis.

Health and safety information

Only qualified personnel should handle the material and appropriate disposal methods should be
used. A Safety Data Sheet (SDS) is available at doi.org/10.4224/crm.2001.carp-2. For laboratory
use only; not for human consumption, therapeutic, drug, household, or any other uses.

Period of validity

The reference values are valid until July 2030, provided the storage and instructions for handling
and use specified in this document are followed.
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Quality Management System

The NRC is Canada’s national metrology institute (NMI) and is a signatory of the International
Committee for Weights and Measures Mutual Recognition Arrangement (CIPM MRA). The CIPM
MRA was developed in a response to a growing need for an open, transparent, and
comprehensive scheme to give users reliable quantitative information on the comparability of
national metrology services and to provide the technical basis for wider agreements negotiated
for international trade, commerce, and regulatory affairs. Our Quality Management System for
measurement services and certified reference materials conforms to the requirements of ISO/IEC
17025 and ISO 17034.

Description of terms

Reference values are those for which not all uncertainty contributions may have been fully
investigated or metrological traceability has not been fully established by the NRC.

Supplemental information

Bibliographic information and any additional technical supplemental information is available at
doi.org/10.4224/crm.2001.carp-2.
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Date of issue: July 2001

Revised: January 2013, March 2016 (editorial changes and expiry date extended), February 2021
(editorial changes and expiry date extended), May 2026 (material reclassified as a reference
material, all certified values reclassified as reference values because the analysis of PCB
congeners is no longer supported, editorial changes and expiry date extended)
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This certificate is only valid if the corresponding material was obtained directly from the NRC or
an authorized reseller. Users should ensure that the certificate they have is current. For updates,
please refer to doi.org/10.4224/crm.2001.carp-2.

Comments, information, and inquiries should be addressed to:

National Research Council Canada
Metrology Research Centre

1200 Montreal Road

Building M-36, Room 1029

Ottawa, Ontario K1A OR6

Telephone: 613-993-2359
Fax: 613-993-8915
Email: CRM.sales-ventes.MRC@nrc-cnrc.gc.ca

Canada
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