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European foreword 

This document (EN ISO 9936:2016) has been prepared by Technical Committee ISO/TC 34 “Food 
products” in collaboration with Technical Committee CEN/TC 307 “Oilseeds, vegetable and animal fats 
and oils and their by-products - Methods of sampling and analysis” the secretariat of which is held by 
AFNOR. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by October 2016, and conflicting national standards shall 
be withdrawn at the latest by October 2016. 

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

This document supersedes EN ISO 9936:2006. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, 
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO 9936:2016 has been approved by CEN as EN ISO 9936:2016 without any modification. 
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INTERNATIONAL STANDARD� ISO 9936:2016(E)

Animal and vegetable fats and oils — Determination of 
tocopherol and tocotrienol contents by high-performance 
liquid chromatography

1 Scope

This International Standard specifies a method for the determination of the contents of free α-, β-, γ-, 
and δ-tocopherols and tocotrienols (referred to jointly as tocols) in animal and vegetable fats and oils 
(referred to hereinafter as fats) by high-performance liquid chromatography (HPLC).

For products containing tocopherol or tocotrienol esters, it is necessary to carry out a preliminary 
saponification.

Milk and milk products (or fat coming from milk and milk products) are excluded from the Scope of this 
International Standard.

NOTE	 A suitable method involving a cold saponification procedure is described in Annex  B for 
information only.

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 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
tocol content
mass fraction of the individual tocols, determined using the method specified in this International 
Standard

Note 1 to entry: The content is expressed in milligrams per kilogram as a whole number.

4	 Principle

A test portion is dissolved in n-heptane and the individual tocols are separated by high-performance 
liquid chromatography (HPLC). The content of each tocol is calculated using calibration factors 
determined from calibration solutions.

5	 Reagents

Use only reagents of HPLC grade or equivalent.

5.1	 α-, β-, γ- and δ-tocopherol and tocotrienol standards.

If tocopherol standards are not available, a blend of wheat germ and soya bean oil may be used to 
identify α-, β-, γ- and δ-tocopherols.

© ISO 2016 – All rights reserved� 1
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If tocotrienol standards are not available, palm oil may be used to identify α- and γ-tocotrienols. The 
chromatograms obtained can be used to assist peak identification in test sample chromatograms, in 
which case the calibration factors for the corresponding tocopherols should be used.

NOTE	 α-, β-, γ- and δ-tocopherol and tocotrienol standards can be obtained from Merck1); α-tocopherol 
can be obtained from various suppliers. Tocotrienol standards are available from Sigma Aldrich2). It has been 
reported that the purity of some commercially available tocopherol standards may vary between 85  % and 
100 %. Thus, it is important to determine the concentration of prepared calibration solutions by UV spectrometry 
(see 9.1.1).

5.2	 Tetrahydrofuran, filtered through an HPLC nylon filter (0,45 µm).

5.3	 n-Heptane, filtered through an HPLC nylon filter (0,45 µm).

5.4	 HPLC mobile phase.

Any suitable mixture of solvents that has been proven to reach a chromatographic resolution of peaks 
as good as the one presented in Table 2 (relative retention time of tocopherols and tocotrienols) and in 
Annex A (chromatograms of a mixture of vegetable oils), should be used (see Table C.3).

A good separation of γ-tocopherol and β-tocotrienol can be achieved by using a mixture of 5 % volume 
fraction t-butyl methyl ether + 95 % volume fraction n-heptane and a diol-column. 

The preparation of a suitable mobile phase, 3,85  % (volume fraction) tetrahydrofuran solution in 
n-heptane, is as follows. Using a 1 000 ml graduated cylinder (6.5), introduce 1 000 ml of n-heptane 
(5.3) in a 2 litre bottle. Add twice 20 ml of tetrahydrofuran (5.2) using a 20 ml volumetric pipette (6.6). 
Homogenize the mobile phase by means of an ultrasonic bath (6.8) for 15 min.

5.5	 Methanol.

6	 Apparatus

Usual laboratory apparatus and, in particular, the following.

6.1	 HPLC system, consisting of a high-pressure pump, a sample injection device, column thermostat 
adjusted to 25 °C (optional), a fluorescence detector with the excitation wavelength set at 295 nm and 
emission wavelength at 330 nm, and a recording integrator.

An ultraviolet (UV) detector may be used if a fluorescence detector is not available but it is not 
recommended. However, if a UV detector is used, the wavelength should be set at 292 nm.

6.2	 HPLC analytical column, two types are possible:

—	 250 mm × 4 mm, packed with microparticulate diol having a mean particle size of about 5 µm, or

—	 250 mm × 4,6 mm, packed with microparticulate silica having a mean particle size of about 5 µm.

1)		  Merck Tocopherol set 613424 is available from Calbiochem (www.calbiochem.com). It contains one 50 mg 
vial each of dl‑α‑tocopherol, d‑β‑tocopherol, d‑γ‑tocopherol, and d‑δ‑tocopherol with a purity of 95 % by HPLC (for 
each component). Merck Tocotrienol set 613432 is available from Calbiochem also. It contains one 50 mg vial each of 
α‑tocotrienol, β‑tocotrienol, γ‑tocotrienol, and δ‑tocotrienol with a purity of 95 % by HPLC (75 % for γ‑tocotrienol). 
This information is given for the convenience of users of this document and does not constitute an endorsement by 
ISO of the products named. Equivalent products may be used if they can be shown to lead to the same results.
2)	  Tocotrienols are available from Sigma Aldrich (www.sigmaaldrich.com) and from Chromadex (www.chromadex.
com) with purities between 65 % and 98 %. This information is given for the convenience of users of this document 
and does not constitute an endorsement by ISO of the products named. Equivalent products may be used if they can 
be shown to lead to the same results.
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