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NOTE. This Part should be read in conjunction with Part 1 ‘General introduction including preparation of samples’, published separately.

National foreword »

This Part of BS 1741, which has been prepared under the direction of the Dairying Standards Committee, is identical with
ISO 1211-1984 ‘Milk — Determination of fat content — Gravimetric method (Reference method), prepared by I1SO/TC 34,
Agricultural food products, of the International Organization for Standardization (1SO) in cooperation with the
International Dairy Federation (IDF) and the Association of Official Analytical Chemists (AQOAC). It supersedes clause 6
of BS 1741 : 1963 which is deleted by amendment.

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.

The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline
as the decimal marker.

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘Part of BS 1741°.
The symbol ‘I has been used to denote litre (and in its submultiples). In British Standards it is current practice to use the

symbol ‘L’.

Cross-references

International standard Corresponding British Standard

1SO 707-1985 BS 809 : 1985 Methods for sampling of milk and milk products
(Identical)

1SO 3889-1977 BS 5522 : 1977 Specification for milk and mitk products — Determination of fat
content — Mojonnier-type fat extraction flasks
(1dentical)

ISO 7208 describes a particularly accurate gravimetric method for the determination of the fat content of liquid skimmed
milk, whey and buttermilk which is also to be used for measuring the operating efficiency of cream separators. As the
method will not be widely used in the UK, SO 7208 is not being implemented as a British Standard, but the 1SO method
can be referred to if necessary.

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

Chemical analysis of liquid milk and cream

Part 3. Determination of fat content of liquid milk

0 Introduction

This International Standard constitutes a revision of
ISO/R 1211. Attempts to produce a single International Stan-
dard specifying the use of the Rose-Gottlieb method applicable
to all milk products have been found impracticable for the time
being. Therefore, it has been decided to revise and harmonize
the existing standardized methods for individual products or
groups of products and to standardize similar methods for
those products for which methods had not been prepared
previously.

The main modifications as compared to ISO/R 1211 are :

a) preference is given to the use of Mojonnier-type fat-
extraction flasks and the use of a centrifuge to separate the
solvent layers;

b} addition of ethanol before the second extraction;

c) emphasis is placed on the necessity of cooling the fat-
collecting vessels to ambient temperature before performing
weighings.

The use of a centrifuge enables rapid and complete separation
of the solvent layers and minimizes the need for redissolution of
the extracted fat or a repetition of the determination.

The addition of ethanol before the second extraction has been
specified to reduce the risk of formation of a viscous or gelified
aqueous layer, especially in the case of products containing
sucrose (for example sweetened condensed milk, edible ices
and, to a lesser extent, milk powder). It has been found that
this addition distinctly improves the precision of the method,
also for milk.

Emphasis has been placed on the necessity of cooling fat-
collecting vessels to ambient temperature before weighing, as
errors from this source of the order of 0,01 % fat per degree
Celsius have been reported for liquid milk. The use of a desic-
cator is therefore not recommended. The use of an empty con-
trol vessel will compensate for these errors to some extent. It
has been found, however, that the use of such a vessel
together with a blank test on 10 ml of water carried out with the
determination is complicated and produces no improvement in
precision.

An empty control vessel is, however, necessary, and is
therefore specified when performing the blank test to check the
reagents in order to avoid a false impression of the presence or
absence of non-volatile matter.

Full document details: BS 1741-3:1987

1 Scope and field of application

This International Standard specifies the reference method for
the determination of the fat content of raw and processed
liquid milk, partly skimmed milk and skimmed milk in which
no appreciable separation or splitting of fat has occurred (see
the note to 8.1).

NOTE — When greater accuracy is required for skimmed milk, for in-
stance to establish the operating efficiency of cream separators, the
special method for skimmed products, specified in 1ISO 7208, Skimmed
milk, whey and buttermitk — Determination of fat content —
Gravimetric method (Reference method), should be used.

2 References

ISO 707, Milk and milk products — Methods of sampling.

ISO 3889, Mitk and milk products — Determination of fat con-
tent — Mojonnier-type fat extraction flasks.

3 Definition

fat content of milk : All the substances determined by the
method specified in this International Standard.

It is expressed as a percentage by mass.

4 Principle

Extraction of an ammoniacal ethanolic solution of a test portion
with diethyl ether and light petroleum, removal of the solvents
by distillation or evaporation, and determination of the mass of
the substances extracted which are soluble in light petroleum.
(This is usually known as the Rose-Gottlieb principle.)

5 Reagents

All reagents shall be of recognized analytical grade and shall
leave no appreciable residue when the determination is carried
out by the method specified. The water used shall be distilled
water or water of at least equivalent purity.

To test the quality of the reagents, carry out a blank test as
specified in 8.3. Use an empty fat-collecting vessel, prepared as
specified in 8.4, for mass control purposes. The reagents shall
leave no residue greater than 0,5 mg (see 10.1).
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If the residue of the complete reagent blank test is greater than
0,5 mg, determine the residue of the solvents separately by
distilling 100 ml of the diethyi ether and light petroleum respec-
tively. Use an empty control vessel to obtain the real mass of
residue which shall not exceed 0,5 mg.

Replace unsatisfactory reagents or solvents, or redistil
solvents.

5.1 Ammonia solution, containing approximately 25 %
(m/m) of NHs, 09 = 910 g/I.

NOTE — If ammonia solution of this concentration is not available, a
more concentrated solution of known concentration may be used (see
8.5.1).

5.2 Ethanol, or ethanol denatured by methanol, at least
94 % (V/V).

(See 10.5.)

5.3 Congo-red solution.
Dissolve 1 g of Congo-red in water and dilute to 100 ml.

NOTE — The use of this solution, which allows the interface between
the solvent and aqueous layers to be seen more clearly, is optional (see
8.5.2). Other aqueous colour solutions may be used provided that they
do not affect the result of the determination.

5.4 Diethyl ether, free from peroxides {see 10.3) and con-
taining no or not more than 2 mg/kg of antioxidants and com-
plying with the requirements for the blank test (see clause 5,
and also 10.1 and 10.4).

5.5 Light petroleum, having any boiling range between 30
and 60 °C.

5.6 Mixed solvent, prepared shortly before use by mixing
equal volumes of the diethyl ether (5.4) and the light petroleum
(5.5).

6 Apparatus

WARNING — Since the determination involves the use of
volatile flammable solvents, electrical apparatus
employed shall be required to comply with legislation
relating to the hazards in using such solvents.

Usual laboratory equipment, and in particular
6.1 Analytical balance.

6.2 Centrifuge, in which the fat-extraction flasks or tubes
(6.6) can be spun at a rotational frequency of 500 to 600 min—1
to produce a gravitational field of 80 g to 90 g at the outer end
of the flasks or tubes.

NOTE — The use of the centrifuge is optional but recommended (see
8.5.5).

6.3 Distillation or evaporation apparatus, to enable the
solvents and ethanol to be distilled from the flasks or to be
evaporated from beakers and dishes (see 8.5.12) at a
temperature not exceeding 100 °C.

6.4 Drying oven, electrically heated, with ventilation port(s}
fully open, capable of being maintained at a temperature of
102 + 2 °C throughout the working space. The oven shall be
fitted with a suitable thermometer.

6.5 Water-bath, capable of being maintained at 35 to 40 °C.

6.6 Mojonnier-type fat-extraction flasks, as specified in
ISO 3889.

NOTE — It is also possible to use fat-extraction tubes, with siphon
or wash-bottle fittings, but the procedure is then different and is
specified in the annex.

The flasks (or tubes, see the note) shall be provided with good
quality bark corks or stoppers of other material (for example
silicone rubber) unaffected by the reagents used. Bark corks
shall be extracted with the diethyl ether (5.4), kept in water at
60 °C or more for at least 15 min, and shall then be allowed to
cool in the water so that they are saturated when used.

6.7 Rack, to hold the fat-extraction flasks (or tubes) (see
6.6).

6.8 Wash bottle, suitable for use with the mixed solvent
(5.6). A plastic wash bottle shall not be used.

6.9 Fat-collecting vessels, for example boiling flasks (flat-
bottomed), of capacity 125 to 250 ml, conical flasks, of ca-
pacity 250 mi, or metal dishes. If metal dishes are used, they
shall preferably be of stainless steel, shall be flat-bottomed,
preferably with a spout, and shall have a diameter of 80 to
100 mm and a height of approximately 50 mm.

6.10 Boiling aids, fat-free, of non-porous porcelain or
silicon carbide (optional in the case of metal dishes).

6.11 Measuring cylinders, of capacities 5 and 25 ml.
6.12 Pipettes, graduated, of capacity 10 ml.

6.13 Tongs, made of metal, suitable for hoiding flasks,
beakers or dishes.

7 Sampling
See ISO 707.
All laboratory samples shall be kept at a temperature of 3 to

6 °C from the time of sampling to the time of commencing the
procedure.
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