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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 techni

cal

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 wo
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters
electrotechnical standardization.
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The procddures used to develop this document and those intended for its further maintenance
described|in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for 1
different {ypes of ISO documents should be noted. This document was drafted in accordance jwith
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may.be the subject
patent rights. ISO shall not be held responsible for identifying any or all such patenteights. Details of g
patent rights identified during the development of the document will be in the Introduction and/or
the ISO ligt of patent declarations received (see www.iso.org/patents).

Any tradel name used in this document is information given for the conveniéence of users and does
constitutqg an endorsement.

For an ejplanation on the meaning of ISO specific terms and{éxpressions related to conform
assessment, as well as information about ISO’s adherence to the W-FO principles in the Technical Barri
to Trade ([TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 34, Food products, Subcommittee SC 11, Ani
and vegetable fats and oils.
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TECHNICAL SPECIFICATION ISO/TS 17383:2014(E)

Determination of the triacylglycerol composition of fats
and oils — Determination by capillary gas chromatography

a pectieation—de e he—procedure—fs re—eaptHatry—es hremgtographic
fermination of the qualitative and semi-quantitative composition of individual triglycerides of fats,
oilp, and fat mixtures. The separation of the triglycerides is based on their retention dépendjng on the
carbon number of the fatty acids in the triglycerides and their degree of unsaturation:

Thiis Technical Specification is applicable to animal and vegetable fats, as well as‘to mixtures|of natural
anfl synthetic triglycerides, as long as

—| the oil fatty acid composition does not contain high content of linolenic.acid such as linsegd oil and
—| the total chain length does not exceed a total carbon number of C60.

NOTE If quantitative results are expected, the response factors of several triglycerides have to be[checked as
thd increase of the triglyceride unsaturation reduces the sensitivity:

2 | Normative references

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

ISQ 661, 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.

3.1
prpportion of the triglyceride or triglyceride group
composition of the mixture of triglycerides is expressed as a percentage of area assuming the total of the
triglyceride peaks is normalized to 100 %

4 | Principle

glycerides of different polarities are separated by capillary gas chromatography on a highly polar
hase without 3 urther sample preparation—Afte malization-of all peak-areas, the
content of the relevant triglycerides of the same retention time is expressed as a percentage proportion
of the sum of all peak areas in percent.

O a A no a a a a a A no a a) a

5 Reagents

WARNING — Attention is drawn to the regulations which specify the handling of hazardous
substances. Technical, organizational, and personal safety measures shall be followed.

Unless otherwise stated, analytically pure reagents are to be used.

5.1 n-Hexane, analytical grade.

© ISO 2014 - All rights reserved 1
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5.2 Diethyl ether, analytical grade.

5.3 Solvent mixture of hexane/diethyl ether, volume fraction hexane ¢ = 87 ml/100 ml, volume
fraction diethyl ether ¢ = 13 ml/100 ml.

5.4 Isooctane, analytical grade.

5.5 Reference substances, triglycerides such as tripalmitin, tristearin, triolein, trilinolein, etc., as well
as vegetable and animal fats of known composition.

5.6 Syn

5.7 Hyd

thetic air, suitable for gas chromatography.

rogen, for gas chromatography:.

6 Apparatus

6.1 Injqction vials for GC.

6.2 Gas
flame ioni

NOTE

moving-ne

6.3 The
condition

— High
pheny

— Temp
to 341

— Carrig

NOTE
indicated i

chromatograph (GC), a chromatograph fitted with a cold on-eelumn injection system an
zation detector (FID).

Alternative injection systems, e.g. a split injector, a prograinmed-temperature vaporizer (PTV), d
bdle injector, can be used provided the same results are obtdined as indicated in Annex A.

separation and detection has been proven to, be satisfactory if the following experimen
are followed:

temperature capillary GC column: fuséd silica coated with thermo stable 50 % to 65
Imethyl-polysiloxane, 25 m to 30 m %.0,25 i.d., film thickness of 0,1 pm to 0,15 pm.

erature program: 100 °C held 1 min(initial temperature), 100 °C to 325 °C at 30 °C/min, 325
b °C at 1 °C/min, 345 °C to 370 °C at 5 °C/min, 370 °C held 5 min (final temperature).

1 gas: hydrogen (purity=99,999 %).

Operating conditions.and type of GC column should be used provided the same results are obtained
h Annex A.

roliter syringe for the GC, injection volume 1 pl to 2 pl.

pttes, Tml.

6.4 Mic
6.5 Pip
6.6 Ana

tal

%

°C

as

Ivtical balance, readability 0,1 mg.

6.7 Volumetric flasks, 10 ml.

6.8 Silica gel cartridges for solid phase extraction, 1 g (6 ml).

6.9 Rotary evaporator.

6.10 Micropipette.

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=96e0d86e21569c04d0a0bf5963c7572d

ISO/TS 17383:2014(E)

7 Sampling

A representative sample should have been sent to the laboratory. It should not have been damaged or
changed during transport or storage.

Sampling is not part of the method specified in this International Standard. A recommended sampling
method is given in ISO 5555.

8 Preparation of test sample

Prepare the test sample in accordance with ISO 661.

Hept solid and semi-solid fats to temperatures slightly above their melting point to beomplgtely clear,
th¢n mixwell. Filterliquid or melted samples, or their solutions, which still contain visible.Contaminations.

9 | Procedure

9.1 Sample purification (if necessary)

If o sample contains monoglycerides, diglycerides, free fatty acids, or polymerized fats |n greater
prportions, they should be separated in advance by preparative column chromatography acfording to
the following procedure.

W3sh an SPE silica gel cartridge (6.8) with 6 ml of hexane.Place a conical flask under the cartrjdge. Load
a splution of the sample (0,12 g, approximately) in 0,5 ml*of hexane (5.1) into the column and fthen elute
the triglycerides fraction with 10 ml of the solventixture (5.3) of hexanediethyl ether (§7:13 v/v).
Evhporate to dryness the eluted solvent in a rotary evaporator (6.9) under reduced pressuie at room
terhperature.

NOTE Oil purification can also be done using a silica gel column, as described in ISO 8420.

9.2 Separation of individual triglycerides by GC

Prepare a solution of the sampléat approx. 0,50 mg/ml in isooctane (5.4). Weigh 50 mg of the spmple in a
10|ml volumetric flask (6.7) and bring to volume with isooctane (5.4). Pipette 1 ml (6.5) of th¢ resulting
solution in another 10 ml volumetric flask (6.7) and bring to volume with the same solvent.

Inject 1,0 pl of the finakfest solution into the GC system using the cold on-column injection syjstem.

Warking (temperatiire) conditions shall be used to get a good separation C50-triglycerides (POP/PLP),
C5p-triglycerides(POS/PO0O/PLO), and C54-triglycerides (SOO/000/0L0O) as shown in Annex A.

9.3 Identification

For the identification of the peaks in the gas chromatogram, the relative retention times, e.g. relative to
tripalmitin, shall be compared to those of the test substances.

In general, triglycerides appear in order of increasing number of C atoms and of increasing unsaturation
for the same number of C atoms. The elution order of the triglycerides is given in the example
chromatograms (Annex A).

9.4 Verification of the response factors

Prepare a solution of the reference substances (5.5) at approx. 0,1 mg/ml in isooctane (5.4). Weigh
50 mg of the sample in a 10 ml volumetric flask (6.7) and bring to volume with isooctane (5.4). Pipette
0,2 ml (6.10) of the resulting solution in another 10 ml volumetric flask (6.7) and bring to volume with
the same solvent.

© ISO 2014 - All rights reserved 3
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Inject 1,0 pl of the final test solution into the GC system using the cold on-column injection system.

Calculate the response factoras aratio of the area of the tripalmitin, divided by the area of the triglyceride
being checked:

Frgi=

where

Frgi

Appp
Arg;

s the response factor of the triglvceride i:

M

ATGi

Appp

10 Calcy

Calculate
in the chy
prerequis
groups co

Calculatign of the individual triglyceride groups according to theollowing Formula (2):

C TGi —
where
Crai 1

Argi i

At i

NOTE
necessary
present in

11 Prec

11.1 Inte

s the peak area of the triglyceride i;

s the peak area of the tripalmitin.

hlation

the composition of the mixture as a percentage of area by integrating all the peaks pres

te for the calculation according to the 100 % method is the assumption that all triglycer

Arai L 100
AT

5 the proportion of the triglyceride or triglyceride group i, in %;
5 the peak area of the triglyceride i

5 the sum of the peak area of'all triglycerides (£Arg;).

For a quantitative analysis, a correction of the peak areas by means of the response factors is
s long as the verification of the response factor leads to values lower or equal to 1,2 for the triglyceri
the sample. As an €xample, the response factor for triolein was estimated at 1,18.

ision

erlaboratory test

omatogram. The unknown peaks will be summed up in a categery called “other TAGs'|

htained in the sample are fully separated in the gas chromatogram with the same respons¢.

ent

de

h

(2)

hot
Hes

Details of

an interlaboratory test on the precision of the method are summarized in Annex B. The values
derived from this interlaboratory test may not be applicable to concentration ranges and matrices other
than those given.

11.2 Repeatability limit (r)

The repeatability limit (r) is the value less than or equal to which the absolute difference between two
test results obtained under repeatability conditions may be expected to be with a probability of 95 %.

Repeatability conditions are conditions where independent test results are obtained with the same
method on identical test items in the same laboratory by the same operator using the same equipment
within short intervals of time.

© ISO 2014 - All rights reserved
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11.3 Reproducibility limit (R)

The reproducibility limit (R) is the value less than or equal to which the absolute difference between two
test results obtained under reproducibility conditions may be expected to be with a probability of 95 %.

Reproducibility conditions are conditions where independent test results are obtained with the
same method on identical test items in different laboratories with different operators using different
equipment within short intervals of time.

12 Testreport

The test report shall include the following information:

— | the method in accordance with which sampling was carried out (if known);
—| the method used;

—| the test result(s) obtained;

—| if the repeatability has been checked, the final quoted result obtained:

It ghall also mention all operating details not specified in this Intérnational Standard, or regarded as
optional, together with details of any incidents which may have’influenced the result(s). The test report
shall include all information necessary for the complete identification of the sample.

© IS0 2014 - All rights reserved 5
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Experimental condi-

Annex A
(informative)

Chromatograms

GC column: 30 m x 0,25 mm fused silica capillary column coated with 0,1 pm

tions:

Oven temperature:

Injector:
Detector (FID):
Carrier gds:

Injection yolume:

See Figur¢s A.1 to A.5 for the example chromatograms.

Restek RTX65TG

100 °C held 1 min, 100 °C to 325 °C at 30 °C/min, 325 °C to 345 °C at },°G/mj|n,
345°Cto 370 °Cat 5 °C/min, 370 °C held 5 min.

Cold on-column
370 °C
Hz at 1,1 ml/min

1 ul of a 0,25 mg/ml solution

© ISO 2014 - All rights reserved
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Figure A.1 — Triacylglycerol profile of rapeseed oil
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Figure A.2 — Triacylglycerol profile of the sunflower oil
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Figure A.4 — Triacylglycerol profile of palm oil
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Figure A.5 — Triacylglycerol profile of sesame oil
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Annex B
(informative)

Results of interlaboratory test

An interlaboratory test carried out at the International level in 2012 by France (ITERG), in which eight
laboratorjes participated, each performing two determinations on each sample, gave the statistical
results (d¢termined in accordance with ISO 5725) given in Tables B.1 to B.11.

Sample idpntification:
Spmple 1: refined rapeseed oil Sample 4: virgin olive oil
Sgmple 2: refined sunflower oil Sample 5: crude palm oil

Spmple 3: roasted sesame oil

Table B.1 — Statistical results for POP-[area %)

Sample 1 2 3 4 5
Number of participating laboratories (P) 8 8 8
Number of Jaboratories retained after eliminating outliers (p) 8 8 8
Number of fest results in all labs (n) 16 16 16
Mean (m) 1,58 3,30 18,25
Repeatability standard deviation (s ) tr::la(l)tted trtral;tted 0,07 0,04 0,1
Repeatability relative standard deviation (CV r) mean mean 4,4 % 1,2% | 0,6%
Repeatabilitty limit, r (s r x 2,8) ‘;hj/‘j ‘Shj/j 019 | 011 | 029
Reproducihjility standard deviation (s R) 0,33 0,53 2,11
Reproducihility relative standard deviation (CV R) 21,2% | 159% | 11,5%
Reproducihility limit, R (s R x 2,8) 0,94 1,47 5,89
Horrat value 57 4,8 4,5

Table B.2 — Statistical results for PPL (area %)

Sample 1 2 3 4
Number of participating laboratories (P) 8 8 8
Number of lahatratories retained after P]iminnfing ontliers (p) ] e e
Number of test results in all labs (n) 16 16 16
Mean (m) 1,25 1,95 4,97
o L not not
Repeatability standard deviation (s r) treated 0,04 0,06 treated 0,11
Repeatability relative standard deviation (CV r) mean 3.0% | 3,2% mean 2,2%
R bility limi 2,8 valie 1010 | 018 | YA [ 031
epeatability limit, r (sr x 2,8) <1% , § <1% ,
Reproducibility standard deviation (s R) 0,26 0,27 0,53
Reproducibility relative standard deviation (CV R) 20,5% | 13,7% 10,7 %
Reproducibility limit, R (s R x 2,8) 0,72 0,75 1,49
Horrat value 53 3,8 3,4

10 © ISO 2014 - All rights reserved
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