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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-gaovernmental, in liaison with ISO_ also take part in the wark [SO collaborates closely with the
Interpational 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. Draftyinternationpl Standards
adopied by the technical committees are circulated to the member bodies for-voting. Publigation as an
Interpational 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
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 29841 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 11, Animal
and vegetable fats and oils.
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INTERNATIONAL STANDARD 1ISO 29841:2009(E)

Vegetable fats and oils — Determination of the degradati
products of chlorophylls a and a’ (pheophytins a, a’'and
pyropheophytins)

on

1 cope

This [International Standard specifies a procedure for the determination of thexdegradat
pheophytin a, a' and pyropheophytin a of chlorophylls. The method is applicable tovegetable fats

2 ormative references

The following referenced documents are indispensable for the application of this documen
refergnces, only the edition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO 61, 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.

31
pyropheophytin a (content in chlorophyll degradation products)
masg of pyropheophytin a divided-by'the sum of the masses of pheophytin a, a’and pyropheophy

4 rinciple

Separation of the-pigments (chlorophylls, pheophytins a and a’, pyropheophytin a) using a
column chromategraphy on a silica gel column from the major part of the lipids (triglycerides).
analysed by .RP18-HPLC, and the separated components are monitored at 410 nm using a
detegtor.

The analysis of some seed oils (e.g. rapeseed oil) requires a higher sensitivity which can be ag

on products
and oils only.

t. For dated
b referenced

tin a

miniaturized
[he eluate is
photometric

hieved using

fluorescence detection with an excitation wavelength of 430 nm and an emission wavelength of 6

A direct HPLC determination with fluorescence detection is also possible and described in Annex

5 Reagents

0 nm.

C.

WARNING — Attention is drawn to the regulations which specify the handling of hazardous

substances. Technical, organizational and personal safety measures shall be followed.

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade.

© 1SO 2009 — All rights reserved
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5.1

NOTE

Chlorophyll a.

Due to the lack of pheophytin and pyropheophytin reference materials, chlorophyll a is used to produce these

degradation products. Pheophytins are obtained from a chlorophyll a solution by acidification; pyropheophytins by

additional heat

(> 100 °C) (Reference [4]).

0 ml;

her a
ngth,

type

0 ml;

5.2 Acetone.

5.3 Methanol.

5.4 Diethyl ether.

5.5 Petrollaum ether, boiling point range 40 °C to 60 °C.

5.6 n-Heptane or, if not available, n-hexane.

CAUTION — Owing to its toxicity, avoid using n-hexane if n-heptane is available.

5.7 Petroleum ether and diethyl ether solvent mixture, volume fractions™ opge = 90 mi/1(Q
PEt,0 = 10 M/100 ml.

6 Apparatus

Usual laboratory equipment, and in particular the following.

6.1 HPLC|setup.

6.1.1 HPLL system, consisting of a pump, a sample-injecting device (20 pl loop) or auto sampler, eit
photometric |detector for measurements at 410 nm oria fluorescence detector (excitation wavele
Aex = 430 nnf and emission wavelength, 4y, = 670 nm),-and an integration system.

6.1.2 HPLL column, 250 mm length, 4,0 mator 4,6 mm internal diameter, filled with reverse-phase
RP18 particles, size 5 ym.

The following conditions have been found'to be suitable:

Stationary phase: Partisil ODS/3; 5 um, 250 mm x 4,6 mm 1);

Mobile phasg: Water, méthanol, and acetone (6.1.3);

Flow rate: 1,0¢mlmin.

6.1.3 Mobjle phase;/ water, methanol, and acetone mixture, volume fractions: ¢,,o =4 mi/1(
PmeoH = 36 N0l oyge,c—o = 60 MI/100 ml. All solvents shall be HPLC grade.

6.2 Taperishaped flask, of capacity 10 ml or 25 ml.

6.3 Beakers, of different capacities.

6.4 Rotary evaporator, with water bath.

6.5 Auto sampler vials, of suitable capacity.

1) Example, available commercially, of a C18 reverse phase with a 10,5 % mass fraction carbon load, end-capped for
deactivation of silanols to minimize the need for ion suppression or ion pairing agents. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by ISO of this product.
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6.6 Silica cartridge, 1 000 mg/6 ml, 55 ym, 700 nm or diol cartridge, 3 ml 2).
NOTE Home-made silica mini-columns can also be used for the separation.

7 Sample

7.1 Sampling

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

ninlSO 5555 [1]

is giv

It is important that the laboratory receive a sample which is truly representative and has notteer

chan

7.2

jed during transport or storage.

Preparation of the test sample

Prepare the test sample in accordance with ISO 661.

IMPC
clear
Avoi

8 1|

8.1
or n-
twice

8.2
twice

8.3
flask

8.4
200 |

IMPC

8.5
A2.

)JRTANT — Test samples shall be stored cold and protected from light in glass ve
-up, the test solutions shall be analysed immediately to_ prevent degradation an
H contact of test samples with plastics.

Procedure

Weigh about 300 mg of the test sample (7.2) into a small beaker (6.3), dissolve it in 1 ml
nexane (5.6) and pour the solution on to thesilica cartridge (silica gel column) (6.6). Rins
with 1 ml portions of petroleum ether (5.5),~pouring these washings on to the cartridge (colu

As soon as the solvent has drained to,the top of the cartridge (column), elute the non-pola
with 5 ml petroleum ether/diethyl ether solvent mixture (5.7) each time.

Elute the pheophytin fractiontwice with 5 ml acetone (5.2) and collect this fraction in a
(6.2) protected from light.

| acetone. Introduce this solution immediately into the HPLC setup (6.1).

)IRTANT — Pheophytins are very unstable in light and oxidize easily.

Typicahehromatograms run under the column conditions listed in 6.1.2 are shown in Fig

damaged or

ssels. After
H oxidation.

of n-heptane
e the beaker
mn) also.

r substances

aper-shaped

Evaporate the solvent to dryness on a rotary evaporator (6.4) at max 20 °C. Dissolve the residue in

ures A.1 and

9 Results of the determination

9.1

Peak identification

The chromatographic pattern of the determination may show the peaks of the pigments chlorophyll a,
chlorophyll b, the corresponding pheophytins and pyropheophytins. Reference should be made to the typical
chromatograms presented in Figures A.1 and A.2 as the other pigments are not available as reference

2) Strata Si-1 (silica cartridge) and Supelclean LC-Diol SPE Tubes — Supelco 57016 (diol cartridge) are examples of
suitable products available commercially. This information is given for the convenience of users of this International
Standard and does not constitute an endorsement by ISO of these products.
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materials due to their instability. To identify pheophytin a, pheophytin a’ and pyropheophytin a, see
Figures A.1 and A.2.

9.2 Calculation of the pyropheophytin a content

Use the peak areas to calculate the relative proportions of the analytes in the sample solution. For the
purpose of this method, it is assumed that the response factors of all pigments are equal. The pyropheophytin
a content as a percentage mass fraction, wppp,, is calculated on the basis of a peak area ratio as follows:

where

Apppa

XApp

Report the re

10 Precis

10.1 Interlaboratory test

Details of ar
derived from
those given.

10.2 Repeatability

is the peak area of pyropheophytin a;

sult to one decimal place.

on of the method

is the sum of the peak areas of pheophytin a and a'.

interlaboratory test on the precision of the méthod are summarized in Annex B. The vplues
this interlaboratory test may not be applicable“to concentration ranges and matrices other than

The absolutg difference between two independent single test results, obtained with the same methgd on

identical test

10.3 Repra

ducibility

material in the same laboratory by the same operator using the same equipment within a|short
interval of time, will in not more than 5(% of cases exceed the value of » given in Table B.1.

The absolutg difference between two single test results, obtained with the same method on identicgl test

material in d
cases excee

11 Test re

The test report shall contain at least the following information:
a) all information necessary for the complete identification of the sample;
b) the sampling method used, if known;

c) the test method used, with reference to this International Standard;

_p_ort

fferent laboratories by different operators using different equipment, will in not more than 5 % of
J the value of R given in Table B.1.
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d) all operating details not specified in this International Standard, or regarded as optional, together with
details of any incidents that may have occurred when performing the method, which may have influenced
the test result(s);

e) the test result obtained;

f)  if the repeatability has been checked, the final quoted result obtained.

© 1SO 2009 — All rights reserved 5
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Example of a typical chromatogram
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— HPLC chromatogram of an extra virgin olive oil with 5 % mass fraction pyropheophjytin
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Figure A.2 — HPLC chromatogram of an extra virgin olive oil with 30 % mass fraction pyrgpheophytin
content in chlorophyll degradation products
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Annex B
(informative)

Results of an interlaboratory test

The precision of the method is the result of an interlaboratory study organized by the Joint Committee for the
Analysis of Fats, Oils, Fat Products, Related Products and Raw Materials (DIN/DGF) in which 16 laboratories
from France, Germany, and ltaly participated. The study was carried out in 2005 on five samples, and
precision dath were calculated in accordance with 1ISO 5725-1 [2] and 1SO 5725-2 131,

Table B.1 — Summary of statistical results of olive oils

Sample A B C D B
Number of pdrticipating laboratories, N 16 16 16 16 16
lc\)lLLjJtrl?ebr:r ’c;f labporatories retained after eliminating 12 12 14 15 15
Number of indlividual test results of all laboratories on
each sample, i”w 24 24 28 30 30

i=1

Mean value, Wpppg, % 28,86 34,01 5,63 6,26 84,75
Repeatability [standard deviation, s,, % 0,53 0,61 0,59 0,36 1,09
Repeatability |coefficient of variation, CV(r), % 1;8 1,8 10,4 5,8 18
Repeatability flimit, r (s, x 2,8), % 1,48 1,71 1,65 1,01 3,(’5
Reproducibilify standard deviation, s, % 1,78 2,08 0,79 1,29 3,(*6
Reproducibilify coefficient of variation, CV(R), % 6,2 6,1 141 20,7 3.6
Reproducibilify limit, R (s, x 2,8), % 4,98 5,82 2,21 3,61 8,56
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