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ForeweordsForeword

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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO deeumentsdocument should be noted. This document was drafted in accordance with the editorial
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentionis-drawnlSO draws attention to the possibility that seme-ef-the elementsimplementation of this
document may beinvolve the subjeetuse of (a) patent(s). ISO takes no position concerning the evidence
validity or applicability of any claimed patent rights_in respect thereof. As of the date of publication of this
document, ISO had not received notice of (a) patent(s) which may be required to implement this document.
However, implementers are cautioned that this may not represent the latest information, which may be

obtained from the patent database avallable at www.iso. org(patent ISO shall not be held resp0n51ble for

1dent1fy1ng any or all such patent rlghts e

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation enof the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO’s adherence to the World Trade
Organization  (WTO)  principles in the Technical Barriers to Trade (TBT}), see

www.iso.org/iso/foreword.htmlthe following URL:

isThis document iswas prepared by Technical Committee ISO/TC 34, Food
products, Subcommittee SC5, Milk and milk products, and the International Dairy Federation (IDF), in
collaboration with AOAC INTERNATIONAL:, and in collaboration with the European Committee for
Standardization (CEN) Technical Committee CEN/TC 302, Milk and milk products - Methods of sampling and
analysis, in accordance with the Agreement on technical cooperation between ISO and CEN (Vienna
Agreement). It is being published jointly by ISO and IDF and separately by AOAC INTERNATIONAL. The
method described in this International Standard is equivalent to the AOAC Official Method 2012.13:
Determination of labeled fatty acids content in milk products and infant formula.

This second edition cancels and replaces the first edition (ISO 16958 | IDF 231:2015), of which has
undergeneit constitutes a minor revision.

The-main changes are as follows:

— references to other standards have been updated;

— information on standard solutions and chromatographic columns has been updated;

— the Bibliography has been expanded.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html.
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iv


https://www.iso.org/directives-and-policies.html
http://www.iso.org/patents
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html

I1SO/FDIS 16958 | IDF 231:2025(en)

IDF (the International Dairy Federation) is a non-profit private sector organization representing the
interests of various stakeholders in dairying at the global level. IDF members are organized in National
Committees, which are national associations composed of representatives of dairy-related national interest
groups including dairy farmers, dairy processing industry, dairy suppliers, academics and
governments/food control authorities.

ISO and IDF collaborate closely on all matters of standardization relating to methods of analysis and sampling
for milk and milk products. Since 2001, ISO and IDF jointly publish their International Standards using the
logos and reference numbers of both organizations.

Attention-is-drawnIDF draws attention to the possibility that seme-ef-the elementsimplementation of this
document may beinvolve the subjectuse of (a) patent(s). IDF takes no position concerning the evidence
validity or applicability of any claimed patent rights_in respect thereof. As of the date of publication of this
document, IDF had not received notice of (a) patent(s) which may be required to implement this document.
However, implementers are cautioned that this may not represent the latest information, which may be

obtained from the patent database available at www.iso. orgZQatent IDF shall not be held resp0n51b1e for
1dent1fymg any or all such patent rlghts Detat ARyPa h

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

1S0-16958 HPE231This document was prepared by the IDF Standing Committee on Analytical Methods for
Composition and the-ISO Technical Committee ISO/TC 34, Food products, Subcommittee SC 5-en, Milk and
milk products-3S6/FE-34/SE€-53;, in collaboration with AOAC INTERNATIONAL. It is being published jointly
by ISO and IDF; and separately by AOAC INTERNATIONAL. The method described in this International
Standard is equivalent to the AOAC Official Method 2012.13: Determination of labeled fatty acids content in
milk products and infant formula

All work was carried out by the ISO-IDF Project Group C11 of the Standing Committee on Analytical Methods
for Composition under the aegis of its project leader, Mr Pierre-Alain Golay (CH).
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Milk, milk products, infant formula and adult nutritionals —
Determination of fatty acids composition — Capillary gas
chromatographic method

1 Scope

This document specifies a method for the quantification of individual and/or all fatty acids_content in the
profile of milk, milk products, infant formula and adult nutritional formula, containing milk fat and/or
vegetable oils, supplemented or not supplemented with oils rich in long chain polyunsaturated fatty acids
(LC-PUFA). This also includes groups of fatty acids often labelled [i.e. trans fatty acids (TFA), saturated fatty
acids (SFA), monounsaturated fatty acids (MUFA), polyunsaturated fatty acids (PUFA), omega-3, omega-6
and omega-9 fatty acids] and/or individual fatty acids [i.e. linoleic acid (LA), a-linolenic acid (ALA),
arachidonic acid (ARA), eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)].

The determination is performed by direct transesterification in food matrices, without prior fat extraction,
and consequently it is applicable to liquid samples or reconstituted powder samples with water having total

fat = 1,5 % m/m-(mass fraction).

The fat extracted from products containing less than 1,5 % m/m(mass fraction) fat can be analysed with the
same method after a preliminary fat extraction using methods referenced in Clause 2. Dairy products,
likesuch as soft or hard cheeses with acidity level < 1 mmol/100 g of fat, can be analysed after a preliminary
fat extraction using methods referenced in Clause 2.

For products supplemented or enriched with PUFA with fish oil or algae origins, the evaporation of solvents
sheuld-beis performed at the lowest possible temperature (e.g. max. 40 °C) to recover these sensitive fatty
acids.

2 Normative references

The following documents; are referred to in whelethe text in such a way that some or in-part-are normatively
refereneced-inall of their content constitutes requirements of this document-and-are-indispensablefor-its
applieation. For dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

ISO 1042, Laboratory glassware — One-mark volumetric flasks

1ISO2221Q | INE 26N Chooco and d chooco nprady, £s. acoin nd oinato, Dot jnatinn of fat
T g P [ g T T

ISO 1740 | IDF 6, Milkfat-Milkfat products and butter — Determination of fat acidity (Reference method)
ISO 14156 | IDF 172, Milk and milk products — Extraction methods for lipids and liposoluble compounds

IS0 23319 | IDF 250, Cheese and processed cheese products, caseins and caseinates — Determination of fat
content — Gravimetric method

© ISO and IDF 2025 - All rights reserved
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3 Terms and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following addresses:
— IS0 Online browsing platform: available at https://www.iso.org/ob

— IEC Electropedia: available at https://www.electropedia.org/

31
fatty acids content

mass fraction of individual or groups of substances determined—by—theprocedure—specified—in—this
International Standard

Note 1 to entry: The fatty acids content is determined by the procedure specified in this International Standard. Nete-+
teo-entry—See Table A.1.

Note 2 to entry: The fatty aeid-acids content is expressed as a mass fraction in grams (or in milligrams) of the fatty acids
per 100 g of product. Fatty acid results can be converted into other results expression formats (see 10.2).

4 Principle

Addition of the internal standard solution to the sample, preparation of fatty acid methyl esters (FAMEs) by
direct transesterification with methanolic sodium methoxide for liquid samples; dissolution (i.e.
reconstitution) in water for powder sample and direct transesterification with methanolic sodium
methoxide. The same transesterification procedure is applied to fat extracted from various foods (e.g. low
fat products, cheeses).

Separation of FAME:s is done by using capillary gas-liquid chromatography. Identification of FAMEs is done
by comparison with the retention time of pure standards and quantification as fatty acids by reference to an
internal standard (C11:0 FAME) and instrument response factors. Verification of the transesterification
performance using a second internal standard (C13:0 TAG).

5 Reagents

Use only reagents of recognized analytical grade, unless otherwise specified.

5.1 n-Hexane, [CH3(CH:)4+CH3], chromatography grade or n-heptane, [CH3(CH2)sCH3], chromatography
grade.

5.2 Methanol, [CH30H], chromatography grade.
5.3 Water, HPLC grade or equivalent purity quality.

5.4 Sodium methoxide solution, [CH30Na], dissolved in methanol 30 % m/v, or 25 % m/v, depending on
local availability.

5.5 Transesterification solution, (sodium methoxide solution 5 % m/v in methanol).

Into a 250 ml volumetric flask, pipette 42 ml (or 50 ml) of sodium methoxide solution 30 % m/v (or 25 %
m/v) and mix gently with 200 ml of methanol using a magnetic stirrer. Remove the magnetic stirrer (i.e.
using a rigid rod with magnetic extremity), then cool to room temperature and make up to the mark with
methanol.
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