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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 6869 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee
SC 10, Animal feeding stuffs.

Annex A of this International Standard is for information only.
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INTERNATIONAL STANDARD ISO 6869:2000(E)

Animal feeding stuffs — Determination of the contents of calcium,
copper, iron, magnesium, manganese, potassium, sodium
and zinc — Method using atomic absorption spectrometry

1 Scope

This International Standard specifies an atomic absorption spectrometric method for the determination of the
contents of calcium (Ca), copper (Cu), iron (Fe), magnesium (Mg), manganese (Mn), potassium (K), sodium (Na)
and zinc (Zn) in animal feeding stuffs.

The method is applicable to all animal feeding stuffs.
The limit of determination for the elements concerned is as follows:

K and Na 500 mg/kg;
Ca and Mg 50 mg/kg;
Cu, Fe, Mn and Zn 5 mg/kg.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative documents referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 3696:1987, Water for analytical laboratory use — Specification and test methods.

ISO 6498, Animal feeding stuffs — Preparation of test samples.

3 Principle

A test portion is dissolved in hydrochloric acid, if necessary after ashing in a muffle furnace at (550 + 15) °C. Any
silica compounds present are removed by precipitation and filtration. The precipitate is dissolved in hydrochloric
acid and diluted to the desired volume, then aspirated into the air-acetylene flame of the atomic absorption
spectrometer.

The absorbance of each element is measured by comparison with the absorbance of calibration solutions for the
same element.

4 Reagents and materials
Use only reagents of recognized analytical grade.

4.1 Water, complying with at least grade 3 in accordance with ISO 3696.
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4.2 Concentrated hydrochloric acid, c(HCI) =12 mol/l (o = 1,19 g/ml).

4.3 Hydrochloric acid, ¢(HCI) = 6 mol/l.

4.4  Dilute hydrochloric acid, c(HCI) = 0,6 mol/l.

4.5 Lanthanum nitrate solution.

Dissolve 133 g of La(NO3)3:6H20 in 1 litre of water (4.1).

Another lanthanum salt may be used if the lanthanum content of the prepared solution is the same.
4.6 Caesium chloride solution.

Dissolve 100 g of CsCl in 1 litre of water (4.1).

Another caesium salt may be used if the caesium content of the obtained solution is the same.

4.7 Stock solution of Cu, Fe, Mn and Zn.

Mix 100 ml of water (4.1) and 125 ml of concentrated hydrochloric acid (4.2) in a 1 litre volumetric flask.
Weigh out the following:

— 392,9 mg of copper(ll) sulfate pentahydrate (CuSO4-5H50);

— 702,2 mg of ammonium iron(ll) sulfate hexahydrate [(NH4)2SO4-FeSQ4-6H,0];

— 307,7 mg of manganese sulfate monohydrate (MnSOy4-H»0);

— 439,8 mg of zinc sulfate heptahydrate (ZnSO4-7H,0).

Transfer the weighed salts to the volumetric flask and dissolve them in water (4.1). Dilute to the mark with water.
The contents of Cu, Fe, Mn and Zn of this stock solution are each 100 pg/mil.

NOTE Ready-prepared commercially available solutions may be used.

4.8 Standard solution of Cu, Fe, Mn and Zn.

Dilute 20,0 ml of the stock solution (4.7) with water (4.1) to 100 ml in a volumetric flask.
The contents of Cu, Fe, Mn and Zn of this solution are each 20 pg/ml.

Prepare the solution fresh on the day of use.

4.9 Stock solution of Ca, K, Mg and Na.

Weigh out the following:

— 1,907 g of potassium chloride (KCI);

— 2,028 g of magnesium sulfate heptahydrate (MgSOg4-7H>0);

— 2,542 g of sodium chloride (NaCl).

Transfer the weighed salts to a 1 litre volumetric flask.
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