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Essential oils and aromatic extracts — Determination of residual
benzepe _cantent

1 Scope

This International Standard describes a method for determining the residual traces ,of benzene in essgntial oils and
aromatic gxtracts, using static headspace gas chromatography.

It applies tp residual contents of around 10 X106 (10 ppm) in the analysed product.

2 Normative references
The followjng normative documents contain provisions which,:through reference in this text, constitute|provisions of
this Interrjational Standard. For dated references, subsequéent amendments to, or revisions of, any of these
publicatior)s do not apply. However, parties to agreements,;based on this International Standard are ehcouraged to
investigatg the possibility of applying the most recent-editions of the normative documents indicated below. For
undated r¢ferences, the latest edition of the normative document referred to applies. Members of |SO and IEC
maintain registers of currently valid International Standards.
ISO 356, Assential oils — Preparation of test samples.

ISO 7609, |Essential oils — Analysis by gas chromatography on capillary columns — General method.

3 Pringiple

Analysis by gas chromatography of the static headspace on a capillary column, either by flame ionization detector
or by detegtion by means of mass spectrometry.

Determinaftion,of residual benzene content using external standard method (by calibration).

4 Reagents
4.1 Reference substance : benzene, of minimum purity 99 %, as determined by gas chromatography.

4.2 Diethyl phthalate , free from any traces of benzene, to be verified under test conditions.
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5 Apparatus

5.1 Chromatograph, recorder and integrator

See ISO 7609.

5.2 Capillary column , with the following characteristics:
O length: 30 m to 60 m;

O internal diameter: 0,20 mm to 0,5 mm;

O stationafy phase: methyl silicone type is recommended.
5.3 Flame ipnization detector or mass detector

5.4 Headsppce sampling device , for the injection of headspace vapours, comprising.either 5.4.1 or 5.4(2.
5.4.1 Gas syringe system (manual), with leaktight locks.

5.4.2 Autonjatic injector equipment

6 Preparation of test sample

See ISO 356

7 Operating conditions

7.1 Chromnatographic operating conditions
7.1.1 Injectgr temperature shall be 150 2C:

7.1.2 Oven|temperature shall be maintained constant at between 40 °C and 60 °C for 15 min, followgd by rapid
temperature programming to elute.any less volatile product.

7.1.3 Tempgrature of flameionization detector shall be between 200 °C and 250 °C.

7.1.4 For flgw rate of.earrier gas and auxiliary gases, see ISO 7609.

7.2 Operating.conditions for headspace sampling device
7.2.1

7.2.2 This temperature shall be maintained for a minimum of 30 min.

8 Quantitative analysis method

8.1 External calibration curve
8.1.1 Preparation of standard solutions

Weighing to the nearest 0,0001 g, prepare a stock solution of benzene in the diethyl phthalate (4.2) containing a
mass fraction of benzene of 1 %. By means of successive gravimetric dilutions, prepare a range of standard
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solutions containing a mass fraction of benzene of between 1 X 1076 and 25 X 1076 (1 ppm and 25 ppm); i.e.
25 %X 1076,10 X 1076,5 x 106 and 1 X 1076 (25 ppm, 10 ppm, 5 ppm and 1 ppm).

8.1.2 Injection of vapour phase of standard solutions

The test specimen is placed in the headspace sampling flask (5.4) and shall be:

O identical in all cases (calibration and quantitative analysis);

O between one-tenth and one-half of the total volume of the flask.

8.1.3 PI

otting the external calibration curve

Record th¢ areas of the benzene markers obtained Tor the SUCCESSIVE Injections into the headspace ol

solutions.

Plot the curve of the areas as a function of the concentrations.

8.1.4 Validation of the external calibration curve

Before ea
a mass fr
under the

If not, it is
validation.

8.2 Qu

h analysis, validate the calibration curve by preparing, by weighing afresh, a benzene soluti

same conditions as used for calibration shall give a point which is on the calibration curve.

Antitative analysis

8.2.1 Sample preparation

The test s
of content

8.22 In

Proceed ir

823 D

Determine
correspon

If a mass
analysis a

NOTE Us

9 Accl

5 greater than the field of the calibration curve, catty out a dilution in the same solvent.

ection of the sample

the same way as described in 8.1.2.

ptermination of the residual benzene content

the benzene content using‘the calibration curve plotted in 8.1 to read off the beni
ling to the area of the sampleyanalysis, taking into account any dilution.

spectrometer is used, the analytical method is the same. Carry out the calibration ang
least on ion 78, vistializing the spectrum in the chromatographic retention zone of the benze

b of the mass detector is recommended if there are problems with the separation or identification of th

racy

the standard

bn containing

hction of between 0 and 25 X 1076 (25 ppm). Injection of the vapour phase*of this valid@tion solution

necessary to carry out a complete determination of a new calibration curve, with new weighing and new

pecimen of the sample in the headspace flask shall.be\identical to the one used for calibratiof. In the case

ene content

guantitative
ne.

e benzene.

9.1 Interlaboratory test

An interlaboratory test organized in 1991 with the participation of seven laboratories gave the results shown in
annex A, for information purposes.

9.2 Repeatability

The difference between two individual independent test results, obtained using the same method on an identical
material subjected to the test in the same laboratory by the same operator using the same apparatus and within a

short time

interval, will in not more than 5 % of cases be greater than 6,5 %.


https://standardsiso.com/api/?name=59770fc1ed39bdd49dbe3c54a4761a05

ISO 14714:1998(E) ©1S0

9.3 Reproducibility

The difference between two individual test results, obtained using the same method on an identical material
undergoing the test in different laboratories with different operators using different apparatus, will in not more than
5 % of cases be greater than 13,50 %.

10 Test report

See ISO 7609.
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