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INTERNATIONAL STANDARD

1ISO 1202-1981 (E)

Essential oils — Determination of 1,8-cineole content

1 Scope and field of application

4.2 1,8-Cineole, analytical reagent grade.

mination of the content of 1,8-cineole in essential oils, the prin-
cipal consfituents of which are 1,8-cineole and terpene
hydrocarbons.

This Intern{tnonal Standard specifies a method for the deter-

The methofl is also applicable to the essential oils of cajuput
and niaouli| provided that an appropriate table is used; such a
table will bg included in the section entitled ‘’Requirements” in
the relevant International Standards dealing with these essen-
tial oils.

Parallel to |this method, methods for the determination of
1,8-cineole [in certain essential oils, by gas chromatography,
will be the pubject of future International Standards.

2 Referlences

ISO 212, E3sential oils — Sampling.

ISO 356, E3sential oils — Preparation of test sample.

3 Princjple
Measuremgnt of the crystallization temperaturé'of a mixture of

essential o and o-cresol. This temperature depends on the
1,8-cineole [content of the essential oil

4 Reagents

4.1 o0-Crdsol, purified;»anhydrous, melting-point not less
than 30,5 °fC.

As this reapgent{isthygroscopic, it should be stored in small,
well-stoppefed-bottles, or preferably in sealed flasks. These

The purity of cineole shall be checked, for example, by
measurement of the refractive index at 20.°Q, which shall be
between 1,455 0 and 1,460 0.

4.3 1,8-Cineole-o-cresol complex, prepgred by mixing
equimolecular proportions (in\thé ratio 1564,24/108,13) of the
cineole (4.2) and the o-cresol (4.1), and purified by crystalliza-
tion from light petroledm,(of analytical gradg), of distillation
range between 40 and ‘60 °C. The crystallization point of the
complex shall not be)below 55,2 °C.

5 Apparatus

5.1 ,Calibrated thermometers, mercury ip glass, fulfilling
thé following requirements :

— length of bulb : 10 to 15 mm;
— diameter of bulb : 5to 6 mm;
— graduation : 0,1 °C;
— calibration : 0,1 °C.

The set of thermometers used shall permit the|measurement of
any temperature between 20 and 60 °C.

5.2 Ordinary thermometer.
5.3 Test tube, about 20 mm diameter and [100 mm long.

5.4 Stout-walled test tube, about 30 mn diameter and
125 mm long.

containers

LIS

When the o-cresol is not in the condition specified above, it is
possible to purify it as follows :

Melt a quantity of o-cresol (analytical reagent grade), add 5 %
of its mass of distilled water, and allow to crystallize at a
temperature of 20 to 25 °C. Drain the crystals, and transfer
them to a flask fitted with a fractionating column. Distil the first
10 % (V/V) and discard it. Replace the column by a similar
one, but dry, and distil 80 % (V/ V), the residue in the flask be-
ing discarded. Allow the main fraction to crystallize. If its
melting point is still below 30,5 °C, repeat the distillation as
before, as many times as is necessary to obtain a product hav-
ing a melting point not less than 30,5 °C, which is colourless on
melting.

55— Apparatus assembly for determination of freezing

point. (See the figure, which is given as an example.)

It consists of a wide-mouthed jar or bottle of about 500 mi
capacity, provided with a bored cork or rubber stopper into
which the stout-walled test tube (5.4) is inserted. The test tube
(5.3) is fitted into the stout walied test tube (5.4) by means of
another bored cork or rubber stopper.

If necessary, the above-mentioned vessel may be filled with
cold water for cooling prior to the preliminary test (see 7.2) and
to the actual determination (see 7.3).

The thermometer (5.1) is inserted into the test tube (5.3) so that
the centre of the mercury bulb is located at the centre of the li-
quid.
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5.6 Water bath.

5.7 Agitator.

6 Sampling

See ISO 212.

7 Procedure

Repeat the determination until the two highest values obtained

for t, do not differ by more than 0,2 °C.

If supercooling occurs, induce the crystallization by

adding a

small crystal of the 1,8-cineole-o-cresol complex (4.3).

If 15 is below 27,4 °C, repeat the determination after
tion of 5,10 g of the 1,8-cineole-o-cresol complex (4.

7.1 PreparaticJ

See ISO 356.

7.2 Preliminan

Weigh, to the nea
sample (see 7.1) ir
2,10 g of the meltg

Place the tube in t
crystallize by cooli

When crystallizatid
temperature. Note

7.3 Determina

Remelt the mixture
than b °C, using t
into the apparatu
below ¢4, checking

When crystallizatid

n of test sample

y test

est 0,001 g, 3 g of the freshly prepared test
the test tube (5.3) carefully dried, and add
d o-cresol (4.1).

he apparatus (5.5) and allow the mixture to
hg, stirring with the agitator (5.7).

n takes place, there is a small increase in
the maximum value obtained, #.

tion

, at a temperature not exceeding f; by more
e water bath (5.6). Place the test tube (5.3}

(6.5) maintained at a temperature 5 °C
with the ordinary thermometer (5.2).

n begins, or when the temperature of the

8 Expression of results

The content of 1,8-cineole, correspondirig to the

temperature observed (1,), is given in the‘table.

If 5,10 g of the 1,8-cineole-o-cresol complex (4.3)

the addi-
3).

highest

has been

added, the 1,8-cineole content-of-the sample, expressed as a

percentage by mass, is given by“the formula.
2 (A -50)
where A is the pereentage of 1,8-cineole indicated in

The results shall be expressed to two significant fig

the table.

Lres. The

content .0f<1,8-cineole, corresponding to the highest tem-

perature‘observed (f,), is obtained, where necessary
polation from the data in the table.

9 Test report

The test report shall state the method used and the

by inter-

result ob-

tained. It shall also mention any operating conditions not

mixture has fallen fo a value 3 °C below t4, stir ¢ontinuously by specified in this International Standard, or regarddd as op-
means of the agitator (5.7). Take care that thesbulb of the ther- tional, as well as any circumstances that might have affected
mometer is always|completely immersed. Induce the crystalliza- the results.
tion by rubbing thp wall of the test tube with the bulb of the
thermometer. Notp the maximum {eniperature at which the The test report shall include all details required for the[complete
mixture crystallized, 7,. identification of the sample.

Table — [1,8-Cineole content, as a percentage by mass, as a function of the crystallization temperature

of the essential oil-o-cresol mixture
i Crystallization 1,8-Cineole Crystallization 1.8-Cineole Crystallization 1,8-Cineole Crystallization 1.8-Cineole
temperature content temperature content temperature content temperature content

°C % (m/m) °C % (m/m) °C % (m/m) °C % (m/m)

24 45,5 32 56 40 67 48 82

25 47 33 57 41 68,5 49 84

26 48,5 34 58,5 42 70,5 50 86

27 49,5 35 60 43 72,5 51 88,5

28 50,5 36 61 44 74 52 9N

29 52 37 62,5 45 76 53 93,6

30 53,5 38 63,5 46 78 54 96

31 54,5 39 65 47 80 55 99
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Approximate dimensions in millimetres
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Figure — Example of apparatus assembly for determination of freezing point
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