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British Standard Methods of analysis of

Fats and fatty oils

Part 1. Physical methods

Section 1.10 Determination of moisture and other volatile matter

Méthodes d’analyse des corps gras
Partie 1. Méthodes physiques
Section 1.10 Détermination de la teneur en eau et autres matiéres volatiles

Verfahren zur Analyse von Fetten und Fettolen

Teil 1. Physische Verfahren
Abschnitt 1.10 Bestimmung des Wassergehalts und fliichtiger Bestandteile

IMPORTANT NOTE. it is essential that this section be read in conjunction with the information in BS 684 : Part 0 which is published

separately.

Foreword

This revision of this Section of this British Standard has ISO 662-1980), using a sand bath or hotplate; applicable
been prepared under the direction of the Food and to all fats and oils.

Agriculture Standards Committee to take account of the (b) Method B (technically equivalent to method B of

publication by the International Organization for

I1ISO 662-1980), using a drying oven; applicable only
Standardization (1SO) of 1SO 662-1980 ‘Animal and

to non-drying fats and oils with an acid value of less

vegetable fats and oils — Determination of moisture and than 4,
volatile matter content’. This revision supersedes (c) Method C, usi + £ nit . particularl
BS 684 : Section 1.10 : 1976 which is withdrawn. 6} WIeLIoc L, USIng a stream of nitrogen; particularly

) ] applicable to drying oils, acid oils and oxidizable oils.
BS 684 : Section 1.10 : 1982 retains the three procedures NOTE. The titles of the publications referred to in this Section

given in BS 684 : Section 1.10 : 1976 and these are listed are given on the inside back cover.
in clause 1 with the relationship to ISO 662-1980.

The exclusion of samples containing more than 1 % 2. Definition

moisture is no longer considered necessary but users should
note that free fatty acids present may be volatile in the

presence of moisture, Methods for determining water are . A .
given in BS 684 : Sections 1.16 and 2.1. - moisture and other volatile matter content. The loss in

mass undergone by the product, under the specified
conditions, and expressed as a percentage by mass.

For the purposes of this Section of this British Standard
the following definition applies.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

3. Principle

1. Scope 3.1 Methods A and B. Heating a test portion at 103 °C
This Section of this British Standard describes three using a sand bath or hot plate for method A and an
methods for the determination of the moisture and other oven for method B until moisture and other volatile
volatile matter in animal or vegetable fats or oils as matter are completely eliminated, and determining the
follows. loss in mass.

(a) Method A (technically equivalent to method A of
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3.2 Method C. Passing a stream of nitrogen through a
test portion supported on fibres at 50 °C until moisture
and other volatile matter are completely eliminated and
determining the loss in mass.

4. Method A

4.1 Apparatus. The usual laboratory apparatus is required
together with the following.

4.1.1 Analytical balance.

4.1.2 Dish, of porcelain or glass, 80 mm to 90 mm in
diameter and approximately 30 mm deep, with a flat
bottom.

4.1.3 Thermometer, graduated from about 80 °C to at
least 110 °C, approximately 100 mm long, with a
reinforced mercury bulb and with an expansion chamber
at its upper end.

4.1.4 Sand bath or electric hot plate.
4.1.5 Desiccator, containing an efficient desiccant.
4.2 Procedure

4.2.1 Preparation of the test sample. Prepare the test
sample in accordance with BS 684 : Part 0.

4.2.2 Test portion. Weigh, to the nearest 0.001 g,
approximately 20 g of the test sample (4.2.1) into the
dish (4.1.2) which has been previously dried and then
weighed together with the thermometer (4.1.3).

4.2.3 Determination. Heat the dish containing the

test portion (4.2.2) on the sand bath or electric

hot-plate (4.1.4), allowing the temperature to rise at

a rate of about 10 °C/min up to 90 °C, and stirring
constantly with the thermometer.

Reduce the rate of heating, using as a guide the rate at
which bubbles rise from the bottom of the dish, and allow
the temperature to rise to 103 + 2 °C. Do not heat above
105 °C. Continue to stir, scraping the bottom of the dish
until all evolution of bubbles has ceased.

To ensure the removal of all volatile matter, repeat the
heating to 103 + 2 °C several times, cooling to 95 °C
between the heating periods. Then allow the dish and
thermometer to cool in the desiccator (4.1.5) to room
temperature and weigh to the nearest 0.001 g. Repeat this
operation until the difference between the results of two
successive weighings does not exceed 2 mg.

4.2.4 Number of determinations. Carry out two
determinations on test portions taken from the same
test sample (4.2.1). :

5. Method B

NOTE. In no circumstances should lauric oils be analysed by
this method.

5.1 Apparatus. The usual laboratory apparatus is required
together with the following.

5.1.1 Analytical balance.

B.1.2 Glass vessel, approximately 50 mm in diameter and
30 mm tall, with a flat bottom.

B.1.3 Electric drying oven, capable of being controlied
at 103+ 2°C.

5.1.4 Desiccator, containing an efficient desiccant.
5.2 Procedure

5.2.1 Preparation of the test sample. Prepare the test
sample in accordance with BS 684 : Part 0.
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5.2.2 Test portion. Weigh to the nearest 0.001 g,
approximately 5 g or 10 g of the test sample (5.2.1),

" according to the expected moisture and other volatile

matter content, into the vessel (5.1.2), which has been
previously dried and then weighed.

5.2.3 Determination. Keep the vessel containing the
test portion (5.2.2) for 1 h in the drying oven (5.1.3),
controlled at 103 * 2 °C. Allow to cool in the
desiccator (5.1.4) to room temperature and weigh to
the nearest 0.001 g. Repeat the operations of heating,
cooling and weighing, but using successive periods in
the oven of 30 min each, until the loss in mass between
two successive weighings does not exceed 2 mg or 4 mg,
according to the mass of the test portion.

NOTE. An increase of mass of the test portion after repeated
heating indicates that autoxidation of the fat or oil has occurred.
In this case, take for calculation of the result the smallest mass
recorded, or preferably use method A or C.

5.2.4 Number of determinations. Carry out two deter-
minations on test portions taken from the same test
sample (5.2.1).

6. Method C

6.1 Apparatus. The usual laboratory apparatus is required
together with the following.

6.1.1 Drying tube, as shown in figure 1 containing a
loose wad of woolly or long-fibred asbestos (see note 1),
the whole apparatus being dried to constant mass by
passing a stream of dry nitrogen (see note 2) through it
while placed in the 50 °C air bath (6.1.2). The tube is fitted
with rubber caps for sealing the gas entry and exit tubes
before weighing.

NOTE 1. Appropriate safety precautions shouid be observed when
handling asbestos fibre. Other fibres may be available in future.
NOTE 2. The nitrogen may be dried by passage through molecular
sieve 5A or other suitable desiccant.

6.1.2 Air bath, capable of maintaining the tube at a
temperature of 50 = 2 °C.

6.1.3 Desiccator, containing an efficient desiccant such
as phosphorus pentoxide, silica gel, or activated alumina.

6.2 Procedure

6.2.1 Preparation of the test sample. Prepare the test
sample in accordance with BS 684 : Part 0.

6.2.2 Test portion. Weigh, to the nearest 1 mg, about 3 g
of the test sample into the weighed drying tube (6.1.1),
distributing the test portion over the wad.

6.2.3 Determination. Replace the drying tube containing
the test portion in the air bath (6.1.2) maintained at 50 °C
and pass dry nitrogen (see note 2 to 6.1.1) through the
apparatus for 1 h. Remove the drying tube from the air
bath, close the delivery and exit tubes with the rubber
caps, cool in the desiccator and weigh. Repeat the above
procedure passing nitrogen for a further 15 min, cooling
and weighing until the difference between two successive
weighings does not exceed 1 mg.

NOTE. In most cases the removal of volatile matter will be found
to be complete after about 1 h.

6.2.4 Number of determinations. Carry out two deter-
minations on test portions taken from the same test
sample (6.2.1).
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