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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. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 12078 IDF 159 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 5,
Milk and milk products, and the International Dairy Federation (IDF). It is being published jointly by ISO and
IDF.
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Foreword

IDF (the International Dairy Federation) is a worldwide federation of the dairy sector with a National
Committee in every member country. Every National Committee has the right to be represented on the IDF
Standing Committees carrying out the technical work. IDF collaborates with ISO in the development of
standard methods of analysis and sampling for milk and milk products.

Draft International Standards adopted by the Action Teams and Standing Committees are circulated to the
National Committees for voting. Publication as an International Standard requires approval by at least 50 % of
the IDF National Committees casting a vote.

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

ISO 12078 IDF 159 was prepared by the International Dairy Federation (IDF) and Technical Committee
ISO/TC 34, Food products, Subcommittee SC 5, Milk and milk products. It is being published jointly by IDF
and I1SO.

All work was carried out by the Joint ISO-IDF Action Team on Fat, of the Standing Committee on Main
components in milk, under the aegis of its project leaders, Mrs M. Juarez (ES) and Mrs G. Contarini (IT).
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INTERNATIONAL STANDARD IDF 159:2006(E)

Anhydrous milk fat — Determination of sterol composition by
gas liquid chromatography (Reference method)

WARNING — The use of this International Standard may involve hazardous materials, operations and
equipment. This standard does not purport to address all the safety problems associated with its use.
It is the responsibility of the user of this standard to establish safety and health practices and
determine the applicability of regulatory limitations prior to use.

1 Scope

This International Standard specifies a gas liquid chromatographic reference method for the determination of
the sterol composition of anhydrous milk fat extracted from dairy products.

In the case of analysis of milk fat in a mixture of vegetable fats, the specified procedure allows the evaluation

of the most important phytosterols. The procedure has been validated on milk fat samples containing
approximately 28 % to 32 % of vegetable fat.

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 3696, Water for analytical use — Specification and test methods.

ISO 6799, Animal and vegetable fats and oils — Determination of composition of the sterol fraction — Method
using gas-liquid chromatography.

ISO 14156 | IDF 172, Milk and milk products — Extraction methods for lipids and liposoluble compounds.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
3.1

sterol composition
mass fraction of substances determined by the procedure specified in this International Standard

NOTE The sterol composition can be expressed either as milligrams per 100 g of fat, or as percent of total sterol
content.
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4 Principle

A suitable standard solution (betulin) is added to the test portion. The fat is saponified with methanolic
potassium hydroxide. The unsaponifiable matter is extracted by diethyl ether. The sterols in the unsaponifiable
matter are separated by thin-layer chromatography. The sterols are converted into silyl derivatives. Gas-liquid
chromatography is carried out using a capillary column. Individual sterols are identified by comparison with the
retention time of a reference standard sample. Sterols are quantified by reference to an internal standard
method.

By using this International Standard, the adoption of thin-layer chromatography (TLC), as the purification
procedure, guarantees the removal of the possible impurities included in the unsaponifiable matter.

5 Reagents
Use only reagents of recognized analytical grade, unless otherwise specified.
5.1  Water, complying with grade 2 in accordance with ISO 3696.

5.2 Methanol (CH;0H), containing a mass fraction of water of < 0,5 %.

5.3 Saponification reagent, potassium hydroxide methanolic solution, ¢(KOH) = 2 mol/I.
Dissolve 11,2 g of KOH in 100 ml of methanol (5.2) and mix well.

54 Sodium sulfate (Na,SO,), anhydrous.
5.5 n-Hexane [CH;(CH,),CH;].
5.6 Di-isopropyl ether, [(CH3),CH],O, free from peroxides and residues.

5.7 Betulin, of purity 99 %.

5.8 Betulin standard solution

Accurately weigh about 60 mg of betulin (5.7) into a 100 ml one-mark volumetric flask (6.3). Add about 60 ml
of di-isopropyl ether (5.6) and mix carefully until completely dissolved. To help the betulin dissolution, gently
warm in a 50 °C water bath. Wait for the temperature of the solution to decrease to room temperature. Dilute
to the 100 ml mark with di-isopropyl ether.

The betulin standard solution may be stored in a refrigerator for one month.

5.9 Cholesterol, of purity 99 %.

5.10 Cholesterol standard solution

Accurately weigh about 60 mg of cholesterol (5.9) into a 100 ml one-mark volumetric flask (6.3). Dilute to the
100 ml mark with n-hexane (5.5) and mix.

The cholesterol standard solution may be stored in a refrigerator for one month.
5.11 Campesterol, of purity 65 %.
5.12 Campesterol standard solution

Accurately weigh about 10 mg of campesterol (5.11) into a 100 ml one-mark volumetric flask (6.3). Dilute to
the 100 ml mark with n-hexane (5.5) and mix.
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