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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
ical standardization.
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ormative references

bllowing documents are referred to in the text in such a way that some or all of
tutes requirements of this document. For dated references, only.the edition cited
ed references, the latest edition of the referenced document (inclading any amendmg

b6, Essential oils — Preparation of test samples
B5, Laboratory glassware — Burettes

)9, Essential oils — Determination of ester value

erms and definitions

e purposes of this document, the following terms and definitions apply.

O Online browsing platform: available at https://www.iso.org/obp

C Electropedia: availablecatittps://www.electropedia.org/

ralue

er of milligrams’of\potassium hydroxide required to neutralize the free acids conta
sential oil

rinciple

alization of the free acids using a titrated ethanolic solution of potassium hydroxide.

This document specifies two titration methods for determining the acid value in essential oils. These

actones (e.g.

their content
applies. For
ents) applies.

1d IEC maintain terminology databases for use in standardization at the following addresses:

ned in 1 g of

5 Reagents

Use only reagents of recognized analytical grade and only distilled water or water of equivalent purity.

5.1 Ethanol 96 % (volume fraction) at 20 °C, freshly neutralized before each series of measurements
with the potassium hydroxide solution (5.2), in the presence of the coloured indicator (5.3) used for the
determination in the case of manual titration.

© IS0 2023 - All rights reserved
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5.2 Standard ethanolic potassium hydroxide solution previously titrated at Cyqy = 0,05 mol/],
0,1 mol/1 or 0,5 mol/I and checked before each series of measurements.

This ethanolic potassium hydroxide solution can be titrated with, for example, a monobasic potassium
hydrogen phthalate solution or sulfuric acid solution.

The choice of concentration Ciy depends on the capacity of the burette used, the test portion and the
target acid value in order to tend towards an optimal volume of ethanolic potassium hydroxide solution

Vion-

NOTE Vkon 1s optimal when the equivalent volume is at least equal to half the capacity of the burette used.

For informatlon, examples of optimized analysis conditions are presented 1n lable 1.

Table 1 — Examples of optimized analysis conditions

Target acig . . Theoretical Approxinjate
Example of essential oils . .

value concentration Cyqjp| " test portipns
mol/l g
Maximum 1f2 Lavandula angustifolia, 1SO 3515 0,05 2
Maximum 4{0 Pogostemon cablin, ISO 3757 0,05 1
Minimum 13,0 Cinnamomum aromaticum, China type, ISO 3216 0,10 1
30,0 to 60,0 Vetiveria zizanioides, Brazil type, ISO 4716 0,50 1

5.3 Coloured indicator used for manual titration.

5.3.1 Phenolphthalein or thymolphtalein 2 g/l solution in neutralized ethanol 96 % (vplume
fraction) (5.1);

or if the esseptial oil contains phenolic groups:

5.3.2 Phenolred 0,4 g/l solution in ethanol 20 % (volume fraction).

NOTE Thjs particular case is describéd)in the corresponding monographs.

6 Appargtus
6.1 Appaiatus in thel¢ase of manual titration

6.1.1 Ordipary laboratory glassware, adapted to the kind of titration to be carried out
(determinatipn af the acid value alone or determination of the acid value followed by the determination
of the ester yalue).

If ester value shall be determined with the same test portion, use a flask with a capacity of 100 ml to
250 ml and follow the specifications regarding the saponification device indicated in ISO 709.

6.1.2 Measuring cylinder of 5 ml capacity.

6.1.3 Burette of capacity 2 ml or 5 ml, graduated in 0,01 ml, conforming to the requirements of
ISO 385, class A.

6.1.4 Analytical balance of precision 0,001 g.

2 © IS0 2023 - All rights reserved
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6.2.1

6.2.2
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Apparatus in the case of automatic titration
Titrator

Analytical balance of precision 0,001 g.

7 Sampling

It is important that the laboratory receives a representative sample, not damaged or modified during

trans

ort or storage before arrival at the laboratory.

The s

8 P
Prepa
9 P
9.1

9.1.1

Weigh to the nearest 0,001 g a test portion of thesample of 1 g minimum, depending

acid v
hydra

Table

9.1.2

Intro
and n
soluti
potas

Conti
potas

Eventlually reserve the flask and its contents in case of determination of the ester value (s€

The c

hmpling is not included in this document. A recommended sampling method is given

reparation of test sample

re the test sample in accordance with ISO 356.

rocedure
Manual titration

Test portion

alue and Cyqy concentration, in order to terid towards an optimal volume of ethanol
xide solution Vi if possible.

1 provides examples of test portionssand Ciy according to the target acid value.

Determination

luce the test portion (9.1(1) into suitable glassware (6.1.1). Add 5 ml of neutralized
0 more than five drops.of phenolphthalein or thymolphthalein solution (5.3.1) or ¢

sium hydroxide solation (5.2) contained in the burette (6.1.3).

hue the addition/until a change of colour that persists for 30 s is achieved. Note the vd
sium hydroxide used.

blour shifts observed according to the different indicators used are:

in [SO 212.

n the target
ic potassium

ethanol (5.1)
f phenol red

on (5.3.2), dependirnig on the case, as indicator. Titrate the liquid with the previdusly titrated

lume Vi of

e 1S0 709).

— colourless to pink with phenolphthalein;

— colourless to blue with thymolphthalein;

— yellow-orange to red with phenol red.

9.2

Automatic titration

In a titrator cup, weigh the suitable test sample to the nearest 0,001 g. The exact mass and identity of
the sample shall be entered during the creation of the sequence. Add approximately 50 ml of neutralized
ethanol 96 % (volume fraction).

To confirm the result, check the shape of the curve and the equilibrium point proposed by the software.
It is possible to choose another equilibrium point if it seems to be more significant. If the profile of the

© IS0 2023 - All rights reserved
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curve is not complete, or if its shape is not characteristic of an acid-base assay, this can mean that the
assay is not complete or that an error has occurred during the titration. In this case, repeat the analysis
by reconsidering new conditions (e.g. test portion, Cxqp)-

Examples of curves are given in Figures A.1 and A.2.

10 Calculation

The acid value, Ay, is given by Formula (1):

1 x Cyoy % Vkou /M

M

Ay =56,1
where

Ckon 1

Vkon 1

m i

Express the 1

NOTE In
(5.2) can take

ik the concentration, in moles per litre, of potassium hydroxide solution (5.2) used;

is the volume, in millilitres, of potassium hydroxide solution (5.2) used;

5 the mass, in grams, of the test portion (9.1.1).
esult to one decimal place.

the case of automatic titration, the neutralization of ethanol atid titration of potassium hyd
place simultaneously. In this case, an additional factor can be'added to Formula (1).

11 Precision

11.1 Reped

The differen
essential oil 1

tability

‘e between two independent test results obtained by means of this method, with the
ested in the same laboratory and-by the same operator using the same apparatus in a

period of ti

e, shall not be greater than 0;05"in absolute terms or not greater than 2,5 % in r¢

terms, taking into account the greatest value for a given result.

11.2 Reprdducibility

The differenfe between two individual test results obtained by means of this method, with the
essential oil fested in different’laboratories and by different operators using different apparatus
not be great¢r than 0,1 in@bsolute terms or not greater than 5 % in relative terms, taking into ac
the greatest palue foragiven result.

12 Test report

roxide

same
short
lative

same
shall
count

The test report shall include:

a) thesample

b) the International Standard used (including its year of publication) i.e. ISO 1242:2023;

c) thereference of the method used;

d) the testresult(s) obtained;

e) if the repeatability has been verified, the final result obtained;

f) any deviations from the procedure;

g) any unusual features observed;

© IS0 2023 - All rights re
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h) the date of the test.

It shall also mention any operating conditions not specified in this document, or regarded as optional,
as well as any circumstances that might have influenced the results.

The test report shall include all details required for the complete identification of the sample.

© IS0 2023 - All rights reserved 5
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Annex A
(informative)

Typical curves obtained with a titrator

DET pH 21,1 - DET pH

14

12 EP1

10%’
L

0 04 06 08 1 12 14 168 2 22 24 X
Parameters gnd results:

— testporfion: 1,083 8 g

— blank v¢lume: 0,025 ml

— KOH ex3ct concentration: 0,101 mol/}

— equivalgnt point: 0,182 0 ml for(11,;879 pH

— calculated acid index: 0,82

Key

X volume [ml)

Y pH

Figure A.1 — Acid value for Lavandula sp. essential oil obtained with Cy,y ~ 0,1 mol/l1
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Parameters and results:

— testportion: 1,471 4g

— HKOH concentration: 0,498 mol/1

— dquivalent point: 2,558 7 ml for 11,468 pH

— dalculated acid index: 48,6

X yolume (ml)

Y pH

3 4

5

Fipure A.2 — Acid value for Vetiveria zizanioides essential oil obtained with Cy,y ~ 0,5 mol/1
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