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

ISO 12966-1 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 11, Animal
and vegetable fats and oils.

This second/third/... edition cancels and replaces the first/second/... edition (), [clause(s) / subclause(s) /
table(s) / figure(s) / annex(es)] of which [has / have] been technically revised.

ISO 12966 consists of the following parts, under the general title Animal and vegetable fats and oils — Gas
chromatography of fatty acid methyl esters:

— Part 1: Guidelines on modern gas chromatography of fatty acid methy esters

iv © I1SO 2013 — Al rights reserved
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Introduction

This International Standard is part 1 of a suite of four standards for the preparation and determination of fatty
acid methyl esters by gas chromatography in animal and vegetable fats and oils, fat spreads and in fats and
oils isolated from foodstuffs. The standards are not applicable to polymerized and oxidized fats or fatty acids.
Part 1 is a guideline to the modern gas chromatography of fatty acid methyl esters, while parts 2 and 3 cover
the preparation of fatty methyl esters by different methods. In part 4 of this International Standard, the
conditions for the analysis of fatty acid methyl esters by GLC are given.

This suite of standards replaces the following standards:

— IS0 5508:1990 s replaced by ISO 12996-1 and ISO 12996-4

— IS0 15304:2002 is replaced by ISO 12996-4

— 1S0O 5509:2000 is replaced by ISO 12996-2 and ISO 12996-3

© 1SO 2013 — All rights reserved
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Animal and vegetable fats and oils — Gas chromatography of
fatty acid methyl esters — Part 1. Guidelines on modern gas
chromatography of fatty acid methy esters

1 Scope

This International Standard gives an overview of the gas chromatographic determination of fatty acids, free
and bound, in animal and vegetable fats and oils following their conversion to fatty acid methyl esters
(FAMES).

The qualitative and quantitative determination of the composition of fatty acids by gas liquid chromatography
(GLC) is a widely used application in lipid analysis. It is used for the characterisation of fats and oils, or fatty
foodstuffs after the extraction of the oil from the matrix. The bound fatty acids of the triacylglycerols (TAGS)
and, depending on the esterification method, the free fatty acids (FFA) and other lipids, are converted to fatty
acid methyl esters (FAMEs), which are determined by capillary gas chromatography. Depending on the
number of different fatty acids - theoretically more than 50 different fatty acids can be present - capillary
columns with a length of 10 meters to 100 meters are used for a separation.

The GLC of FAMEs is applicable to all natural and synthetic mixtures of tri-, di- and monoacylglycerols, to fatty
acid esters, free fatty acids, soaps and other fatty compounds. With this suite of standards, FAMEs from C4 to
C26 can be determined, including saturated fatty acid methyl esters, cis- and trans-monounsaturated fatty
acid methyl esters, and cis- and trans-polyunsaturated fatty acid methyl esters.

For the determination of short chain fatty acids, isopropyl and butyl esters are often used so as to avoid
interferences with the solvent peak and in order to reduce differences in detector responses.

2 Normative references

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

ISO 12966-2, Animal and vegetable fats and oils — Gas chromatography of fatty acid methyl esters — Part 2:
Preparation of methyl ester of fatty acids

ISO 12966-3, Animal and vegetable fats and oils — Gas chromatography of fatty acid methyl esters — Part 3:
Preparation of methyl esters using trimethylsulfonium hydroxide (TMSH)

ISO 12966-4, Animal and vegetable fats and oils — Gas chromatography of fatty acid methyl esters — Part 4:
Determination of cis-, trans-, saturated, mono- and polyunsaturated fatty acids in vegetable or non-ruminant
oils and fats

3 Principle

Gas liquid chromatography (GLC) is used for the qualitative and quantitative analysis of FAMEs. The FAMEs
are prepared according to 1SO 12996 Part 2 or 3 and the dissolved FAMEs are then injected into and
vaporized within the injector. The separation of FAMES is achieved on analytical columns of different polarity
and lengths. For the detection of the FAMESs, a Flame lonisation Detector (FID) is used.

In the gas chromatography of FAMEs with FID hydrogen shall be used as the carrier gas (mobile phase), for
MSD applications helium shall be used. The separation can be done in a shorter time with sharper peaks by

© 1SO 2013 — Al rights reserved 1
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using hydrogen. The stationary phase is a microscopic layer of a thin liquid film on an inert solid surface,
made of steel, glass or fused silica.

The volatilised compounds being analysed interact, during their passage through the capillary tubing, with the
stationary phase coating the inner surface of the column. Due to this different interaction of different
compounds, they exit the column, or elute, at a different time, which is called the retention time of the
compound at a given set of analysis parameters. The comparison of retention times is used for the
identification of the different compounds.

NOTE When a mass selective detector is used, special care must be taken in order to achieve quantitative results
due to differences in fragmentation patterns of individual FAMEs. Also, for mass spectrometry, derivatives other than the
FAMEs discussed here are used, as for example, picolinyl esters or dimethyl oxazolidines and others.

4 Preparation of FAME

The preparation of the fatty acid methyl esters shall be carried out according to part 2 and 3 of ISO 12966. An
overview is given in table 1

Table 1 — Overview on the different esterification methods

Method Principle GC-Injector Note
Also for medium chain
Applicable to fats |triglycerides (MCTs) and
_ _ and oils containing | short chain fatty acids,
Rapid transmethylation fatty acids down to | formation of artefacts
ISO | method under alkali-catalyzed | /' | butanoic (C4:0) | insignificant. Intemal
12966-2 conditions with KOH - Transesterification | Standard for butanoic/
Paragraph |  FFA are not converted to SIF_)II'U at room hexanoic acid
4.2 FAME Splitless temperature, no determination
Danger of soap formation solvent Short chain FAMEs are
evaporation easily lost during
necessary saline/solvent
partitioning.
General . ]
12|986%_2 transmethylation/methylation | On-column Appl;(;%bge”tso fats Short chain FAMEs are
under sequential alkaline and split/ easily lost during reflux
Paragraph acid condition (NaOCHa) Splitless Not recommended and saline / solvent
ic oi artitionin
4.3 FFA are converted to FAME for lauric oils P g
Boron trifluoride (BFs) ﬁ;ﬁ{gﬁtgsgﬂic Applicable to fish oils.
transmethylation/methylation 3 :
IS0 - Y shall be bought Not applicable to
12966-2 Reagent is very toxic. On-column | 4o orepared compounds with
Paragraph Use o?ly in closbed \gals and Split/ due to toxicity. secondary oxygen
ume cupboards i ] i i
4.4 . pf f Splitless The solution has a g;gtugcs)r?t;irzilrl]k ffa;t;, ;Tr]]'(;k
Formation ‘?bla”e acts limited shelf life i
possible (ageing)
Methanolic sulphuric acid or Reagent must be
ISO hydrochloric acid :
_ yare On-column prepared; Also for samples with
12966-2 Formation of artefacts : esterification under | .
- Split/ - . higher content of free
Paragraph ossible P boiling conditions .
grap P Splitless . fatty acids
4.5 Evaporation necessary, not for in a sealed
epoxy fatty acids ampoule for 3h
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