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BS 684 Section 1.3 : 1976

[Meltmg point]
UDC 665.1.014 : 543 : 536.421.1.083

British Standard Methods of analysis of

Fats and fatty oils

Part 1. Physical methods

Section 1.3. Determination of melting point (slip point)

Méthodes d'analyse des graisses et huiles fixes
Partie 1. Méthodes physiques
Section 1.3. Determination du point de fusion

Untersuchungsverfahren fiir Fette und Fettdle
Teil 1. Physische Verfahren
Abschnitt 1.3. Bestimmung des Schmelzpunktes

IMPORTANT NOTE. It is essential that this Section be read in conjunction with the information in the ‘General introduction’ to BS 684,

which is published separately.

0. Scope

This Section describes two methods for the.determination
of melting point (slip point). The precedure-described in
clause 1 is based on a method under discussion within
1SO/TC-34 ‘Agricultural food products’ and is suitable for
normat fats not exhibiting a strong tendency to polymorphic
behaviour, The modified procedure described in clause 2 is
suitable for fats exhibiting strong polymorphic behaviour.
Some variation in results may be expected with some hydro-
genated fats.

1. Method 1. For fats not exhibiting strong
polymorphism

1.1 Field of application

The method described is suitable for the determination of
melting point (slip point) of fats not exhibiting a strong
tendency to polymorphic behaviour, e.g. animal fats, most
vegetable butters, hydrogenated oils and blends thereof.

1.2 Reference

The following standards publication is referred to in this
Section:
BS 593 Laboratory thermometers

1.3 Definition

For the purposes of this Section of BS 684 the following
definition applies.

melting point (slip point). The temperature at which a
column of fat, of specified length, rises in an open capillary
tube under the specified conditions of the test.

British Standards Institution

1.4 Principle
A prepared capillary tube containing a column of the fat is

immersed in a bath of water which is warmed at a specified
rate until the melting point is reached.

1.5 Apparatus

The following items of apparatus are required (see also

BS 684 : General introduction).

1.5.1 Capillary glass tubes, uniformly thin-walled and open
at both ends, of internal diameter 1.1 mm to 1.3 mm and
external diameter 1.4 mm to 1.7 mm and of length 50 mm
to 60 mm, that have been cleaned thoroughly before use
by washing successively with chromic acid mixture, water
and acetone, then dried in an oven.

NOTE. A suitable test gauge for checking the size of tubes is shown
in figure 1.

1.6.2 Thermometer, subdivided at every 0.2 °C at least and
with a suitable range. Thermometers F 50C/100, F 75C/100
and F 100C/100 complying with the requirements of

BS 593 will be found suitable for most fats (see BS 684 :
General introduction).

1.5.3 Agitator, mechanical stirrer.

1.5. 4 Glass filter funnel, capable of being maintained at
10 °C above the temperature of complete fusion of the fat.

1.6.5 Mould, 100 ml beaker.
1.56.6 Beaker, 400 mi to 500 m! capacity.

1.6 Sampling and preparation of sampie for
analysis

See BS 684 : General introduction.
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1.7 Procedure

1.7.1 Preparation of the capillary tubes. Melt the sample in
the mmlmum time necessary at a temperature not higher
than 10 °C above the point of compilete fusion of the fat
and mix thoroughly by adequate shaking.

NOTE. If the sample prepared in this manner is not already clear,
heat it to a temperature not higher than 10 °C above the point of
complete fusion, add anhydrous sodium sulphate and, while the
mixture is still liquid, fiiter it through a previously dried filter paper
using the heated glass funnel. Bring the sample to a bright and clear
condition,

When the sample is about 10 °C above its melting point,
insert four capillary tubes so that columns of fat 10 £ 2 mm
long rise into them.

To solidify the fat column bring the tubes and contents to
a temperature of 15 °C as quickly as possible and keep the
tubes at a temperature of 15 °C to 17 °C for at least 16 h.
During this period any contact with water should be care-

fully prevented.

NOTE. The value of the melting point (slip point) is influenced by
the melting behaviour and the details of the procedure. To obtain

accurate and reproducible results, it is important, therefore, to allow
a sufficient period of time for the stabilization of the fat before

proceeding with the determination. For most normal fats not exhibit-

ing a tendency to strong polymorphic behaviour, a period of 16 h
has been found to be sufficient, but for exceptional cases a period of
24 h to 30 h may be required.

1.7.2 Determination. Attach two of the prepared capillary
tubes to the thermometer with small rubber bands (or by
other suitable means) so that the fat cofumn is at the bottom
of the tube and is coincident with the bulb of the thermo-
meter.

Suspend the thermometer in the centre of the beaker (1.5.6),
containing 350 m! of boiled water at 15 °C, so that the
lower end of the fat column is 30 mm below the surface of
the water. .
Heat the beaker gently while thoroughly agitating the water
so that the temperature increases at the rate of 1 °C/min,
but decreasing the rate to 0.5 °C/min as the melting point

is approached,

Record the temperature of the water when the fat column
begins to rise in each of the tubes.

Praceed similarly using the remaining two prepared tubes.

1.8 Expression of results

Record the average value of two sets of duplicate results as
the melting point, providing the difference between the
two sets is not more than 0.3 °C, making (if necessary} a
correction for the thermometer used (see BS 684 : General
introduction),

If such agreement between the two sets is not obtained, the
determination shall be repeated.

1.9 Repeatability

Results of repeated determinations of the melting point
{expressed in accordance with 1.8} should not differ by
more than 0.3 °C.

1.10 Test report

See the general instructions and recommendations given in
BS 684 : General introduction.
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2. Method 2. For fats exhibiting strong
polymorphism

2.1 Field of application

The method described is suitable for the determination of
melting point (slip point) of fats exhibiting a strong
tendency to polymorphic behaviour, e.g. cocoa butter,
illipe butter and cocoa butter equivalents.

2.2 References
See 1.2.

2.3 Definition
See 1.3.

2.4 Principle
See 1.4.

2.5 Apparatus
See 1.5.

2.6 Sampling and preparation of sample for
analysis
See 1.6.

2.7 Procedure

2.7.1 Preparation of the capillary tubes. Transfer 30 g to
50 g of the fat to a small, clean dry beaker. Melt the fat by
warming |n the oven and continue heating until the tempera-
ture is 65 °C to 60 °C, Filter the fat, if necessary, through
a dried filter paper, keeping the temperature during the
filtration within the range 55 °C to 60 °C. Cool the fat,
wrth occasional stirring, untif its temperature is 32 °C to
34 °C and then stir continuously with the agitator (1.5.3)
until first signs of cloudiness appear. Continue the stirring
by hand and, when a pasty consistency is achieved, transfer
the fat quickly to the mould {1.5.5), which has prewously
been stored at 15 °C to 19 °C. Store the fat at 15 °C to
19 °C for not less than 24 h before proceeding to fill four
capillary tubes as follows.

Press the capillary tube into the fat to obtain a plug of fat
10 £ 2 mm long in the tube.

2.7.2 Determination. Attach two of the prepared capillary
tubes to the thermometer with small rubber bands (or by
other suitable means) so that the plug of fat is at the bottom
of the tube and is coincident with the bulb of the thermo-
meter.

Into the beaker {1.5.6) pour previously boiled and cooled
water to a depth of not less than 60 mm and clamp the
thermometer centrally in the beaker so that the lower ends
of the capillary tubes are 30 mm below the surface of the
water. Heat the beaker gently while thoroughly agitating
the water so that the temperature increases at the rate of

1 °C/min, but decreasing the rate to 0.5 °C/min as the
melting point is approached.

Record the temperature of the water when the fat column
begins to rise in each of the tubes.

Proceed similarly using the remaining two prepared tubes,
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