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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 2.

The main task of technical committees is to prepare International Standards. 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 document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 16035 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 11, Animal
and vegetable fats and oils.
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INTERNATIONAL STANDARD ISO 16035:2003(E)

Animal and vegetable fats and oils — Determination of
low-boiling halogenated hydrocarbons in edible oils

1 Scope

This International Standard specifies a method for the determination of low-boiling halogenated hydrocarbons
by means of static headspace gas chromatography. Halogenated hydrocarbon solvents are ubiquitously
distributed toxic compounds. The method is applicable to all edible fats and oils to determine these
compounds in the range 0,01 mg/kg to 0,2 mg/kg.

2 Normative references

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

ISO 661:1989, Animal and vegetable fats and oils — Preparation of test sample

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

halogenated hydrocarbons content

content of low-boiling halogenated hydrocarbons in the products determined by the method specified in this
International Standard

NOTE 1 The halogenated hydrocarbons content is expressed in milligrams per kilogram.

NOTE 2  For the purposes of this International Standard, the term low-boiling halogenated hydrocarbons covers those
specified in 5.1.

4 Principle

The contents of halogenated hydrocarbons in the test sample are determined by manual or automatic static
headspace gas chromatography of a sample drawn from the vapour space above the heated test sample. A
capillary column is used for separation, and detection is carried out by means of an electron capture detector
(ECD). An internal standard is used to obtain a quantitative evaluation. For the purpose of calibration,
calibration curves are obtained by the addition of various halogenated hydrocarbon calibration solutions to a
blank sample.

5 Reagents and materials

WARNING — Attention is drawn to the regulations which prescribe the handling of dangerous matter.
Technical, organizational and personal safety measurements shall be followed.

Use only reagents of recognized analytical grade unless otherwise stated.
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5.1 Standard substances, of appropriate purity as required by the nature and number of components to be
determined, for example, the following.

5.1.1 1,1,1-Trichloroethane, density = 1,34 g/ml.

5.1.23 Tetrachloromethane, density = 1,59 g/ml.

5.1.3: 1,1,2-Trichloroethene, density = 1,46 g/ml.

5.1.4 Tetrachloroethene, density = 1,63 g/ml.

5.1.5 2-Bromo-1-chloropropane (internal standard), density = 1,54 g/ml.

5.1.6 Dichloromethane (methylene chloride), density = 1,32 g/ml.
5.1.7 Trichloromethane (chloroform), density = 1,47 g/ml.

5.1.8 Bromodichloromethane, density = 1,98 g/ml.

5.1.9 Dibromochloromethane, density = 2,45 g/ml.

5.1.10 Tribromomethane (bromoform), density = 2,89 g/ml.

5.1.11 1,1,2-Trichloro-1,2,2-trifluoroethane, density = 1,57 g/ml.

5.2 Isooctane, suitable for haloform analysis. Check the isooctane for its halogenated hydrocarbons
content.

5.3 Nitrogen (extra purified), helium or hydrogen, as carrier gas.
5.4 Argon/methane or nitrogen, as purge gas for the ECD.

Use in accordance with the manufacturer's instructions.

5.5 Halogenated hydrocarbons stock solutions

Add 10 yl of each of the standard substances (5.1) to be determined to a 100 ml volumetric flask that contains
40 ml of isooctane, using an injection syringe and make up to the mark. However, only add 5 ul of
tetrachloromethane since its detection sensitivity is very high, but add 500 pl of dichloromethane since its
detection sensitivity is very low.

These stock solutions contain:

— 1,1,1-trichloroethane: 13,40 mg/100 ml;
— tetrachloromethane: 7,95 mg/100 ml;
— 1,1,2-trichloroethene: 14,60 mg/100 ml;
— tetrachloroethene: 16,30 mg/100 ml;
— dichloromethane: 660,00 mg/100 ml;
— trichloromethane: 14,70 mg/100 ml;
— bromodichloromethane: 19,80 mg/100 ml;
— dibromochloromethane: 24,50 mg/100 ml;
— tribromomethane: 28,90 mg/100 ml;
— 1,1,2-trichloro-1,2,2-trifluoroethane: 15,70 mg/100 ml.
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