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SKIM-1

Skim Milk Powder Certified Reference Material for Trace Metals and Minerals

SKIM-1 is a skim milk powder Certified Reference Material (CRM) characterized for trace metals
and minerals. This material was prepared at the National Research Council of Canada (NRC) from
food grade skim milk powder. A unit of SKIM-1 consists of 12 trilaminate stick packs, each
containing approximately 2.5 g of skim milk powder. This material is intended for the calibration,
method validation, and to aid analytical method development of trace metals and minerals in milk
powder or similar matrices.

The following table shows those constituents for which certified and reference values have been
established for this CRM. The expanded uncertainty (Ucrm) in the certified value is equal to U =
kuc where uc is the combined standard uncertainty calculated according to the JCGM Guide [1]
and k is the coverage factor. A coverage factor of two (2) was applied. It is intended that Ucrwm
accounts for every aspect that reasonably contributes to the uncertainty of the measurement. All
listed values are expressed on a dry mass basis.

Table 1: Mass fractions and expanded uncertainties (k = 2) for SKIM-1

Mass fraction, International recognition of

Element mg/kg Type of Value measurement capal:?ility (CMC)
arsenic (b, ¢) 0.0020 £ 0.0012 certified SIM-QM-CA-000001E8-1
bromine (c) 16.2+2.8 reference -

cadmium (a, c¢) 0.0019 £ 0.0004 certified SIM-QOM-CA-000001EA-1
calcium (c, d) 12 180 + 2000 reference SIM-QOM-CA-000001EB-1
chlorine (c) 10710+ 720 reference -

iodine (c) 222+0.14 reference -

iron (a, c, d) 2.46 +£0.34 certified SIM-QOM-CA-000001EF-1
magnesium (c, d) 1240 + 200 reference SIM-QOM-CA-000001EH-1
mercury (a) 0.0018 £ 0.0012 certified SIM-QM-CA-000001EJ-1
lead (a) 0.0014 + 0.0006 certified SIM-QOM-CA-000001EG-1
potassium (c, d) 18 700 + 2900 reference SIM-QOM-CA-000001EN-1
selenium (a, c) 0.356 £ 0.018 certified SIM-QOM-CA-000001EO-1
sodium (c, d) 4300 + 560 reference SIM-OM-CA-000001EQ-1
strontium (a, c, d) 2.75+0.24 certified SIM-OM-CA-000001ER-1
zinc (a, ¢, d) 453+34 certified SIM-QM-CA-000001ET-1
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Coding
The coding refers to the instrumental method of analyte determination.

a Isotope dilution inductively-coupled plasma mass spectrometry (ID-ICP-MS)

b  Standard addition inductively-coupled plasma mass spectrometry (SA-ICP-MS)

¢ Inductively-coupled plasma mass spectrometry (ICP-MS)

d Standard addition inductively-coupled plasma atomic emission spectroscopy (SA-ICP-AES)

Certified values

Certified values are considered to be those for which the NRC has the highest confidence in
accuracy, and that all known and suspected sources of bias have been taken into account and
are reflected in the stated expanded uncertainties. Certified values are the best estimate of the
true value and uncertainty.

Reference values

Reference values are those for which insufficient data are available to provide a comprehensive
estimate of uncertainty.

International recognition of measurement capability

The measurement capabilities supporting these results are registered at the Calibration and
Measurement Capabilities (CMC) database of the Bureau international des poids et mesures
(BIPM) indicating recognition of the measurement certificates by National Metrology Institutes
(NMls) participating in the Mutual Recognition Arrangement (MRA) with the corresponding
identifiers. Lists of all registered measurement capabilities in a food matrix can be found in the
BIPM database at https://www.bipm.org/kcdb/.

Intended use

This CRM is primarily intended for use in the calibration of procedures and the development of
methods for the determination of major, minor and trace constituent elements in milk powder and
other similar matrices. This CRM is not intended for human consumption. A minimum sample
mass of 250 mg is recommended for analysis.

Storage

It is recommended that the material be stored in a controlled cold temperature environment such
as freezer at —20 °C or below under typical freezer conditions.

Instructions for use

A single unit of SKIM-1 consists of a box with twelve trilaminate stick packs which serve as a
barrier to the light and moisture. Trilaminate stick packs should only be opened immediately prior
to use.

Instructions for drying

A separate sample aliquot should be dried to a constant mass to obtain moisture content. SKIM-
1 can be dried to constant mass by: (1) drying at reduced pressure (e.g., 50 mm Hg) at room
temperature in a vacuum desiccator over magnesium perchlorate for 24 hours or (2) vacuum
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drying (about 0.5 mm Hg) at room temperature for 24 hours. The estimated moisture content of
SKIM-1 is approximately 0.037 g/g.

Preparation of material

Commercial food-grade skim milk powder was homogeneized with the aid of a rotary drum mixer at
NRC and further blended and packed into trilaminate stick packs at a pharmaceutical manufacturing
company. Each individual trilaminate stick pack contains approximately 2.5 g of SKIM-1.

Stability

Similar NRC food material CRMs have been monitored for more than 30 years and found to be
both physically and chemically stable over this time. We expect similar behaviour of SKIM-1.

Homogeneity

The material was tested for homogeneity at the NRC. Results from sub-samples (250 mg) were
evaluated using DerSimonian-Laird random effects model [2,3] and included in the calculation of
the quantity values.

Uncertainty

Included in the overall combined uncertainty estimate (uc) are uncertainties in the batch
characterization (uchar), uncertainties related to possible between-unit variation (Unom), and
uncertainties related to inconsistency between the various measurement methods (Umethod). The
latter is estimated as the heterogeneity in the random effects model fitted to the results of
individual methods, also known as the dark uncertainty [3,4]. Expressed as standard
uncertainties, these components are listed in Table 2.

Table 2: Uncertainty Components of Mass Fraction Values for SKIM-1

Element mokg | makg | mokg | mokg
arsenic 0.0006 0.0004 0.0005 0
bromine 1.4 1.3 0.4 0
cadmium 0.0002 0.0002 0.0001 0
calcium 1000 500 870 0
chlorine 360 360 0 0
iodine 0.07 0.06 0.04 0
iron 0.17 0.06 0.16 0
magnesium 100 30 100 0
mercury 0.0006 0.0002 0.0006 0
lead 0.0003 0.0001 0.0001 0.0003
potassium 1450 910 1130 0
selenium 0.009 0.009 0 0
sodium 280 90 270 0
strontium 0.12 0.06 0.10 0
zinc 1.7 0.6 1.3 0.9
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Metrological traceability

Results presented in this certificate are traceable to the Sl through gravimetrically-prepared
standards of established purity, CRM and international measurement intercomparisons. As such,
SKIM-1 serves as suitable reference materials for laboratory quality assurance programs, as
outlined in ISO/IEC 17025.

Quality Management System (ISO 17034, ISO/IEC 17025)

This material was produced in compliance with the NRC Metrology Quality Management System,
which conforms to the requirements of ISO 17034 and ISO/IEC 17025. The Metrology Quality
Management System supporting NRC Calibration and Measurement Capabilities, as listed in the
Bureau international des poids et mesures (BIPM) Key Comparison Database (kcdb.bipm.org/),
has been reviewed and approved under the authority of the Inter-American Metrology System
(SIM) and found to be in compliance with the expectations of the Comité international des poids
et mesures (CIPM) Mutual Recognition Arrangement. The SIM approval is available upon
request.

Updates

Users should ensure that the certificate they have is current. For updates, please refer to
doi.org/10.4224/crm.2020.skim-1
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Comments, information and inquiries should be addressed to:

National Research Council Canada
Metrology Research Centre

1200 Montreal Road

Building M36, Room 1029

Ottawa, Ontario K1A OR6

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