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British Standard Methods for

Analysis of dried milk and dried milk products

Part 2. Determination of the solubility of dried milk, dried whey and dried buttermilk

{reference method)

Méthodes pour I'analyse du lait en poudre et des produits & base de lait en poudre
Partie 2. Détermination de la solubilité du lait en poudre, du petit lait en poudre

et du babeurre en poudre (méthode de référence)

Methoden flir die Analyse von Trockenmilch und Trockenmilchprodukten
Teil 2. Bestimmung der Ldslichkeit von Trockenmilch, Trockenmolke

und Trockenbuttermilch (Bezugsmethode)

IMPORTANT NOTE. It is essantial that this Part be read in conjunction with Part 1 ‘General introduction, including preparation of

laboratory samples’, published separately.

Foreword

This Part of this British Standard is one of a new series of
methods for analysis of dried milk and dried milk products.
It is based on extensive collaborzative experimental work
carried out in the UK.

Solubility-index methods, which measure sediment volume,
are used routinely for determination of the solubility of
dried milk and dried milk products; such a method is
described in Part 3% of this British Standard. They are,
however, unsatisfactory for products of low solubility.

In these cases a more precise, gravimetric method is
needed. This Part of this British Standard therefore
specifies a method based on determining the mass of
material that remains in suspension, rather than the
volume of material that does not, when the dried product
is reconstituted and then centrifuged. The method was
developed from that of Lampitt, L. H. and Hughes, E. B.
{Analyst, Lond. 1924, 49, 176) and in it, reconstitution is
done at 25 °C for spray-dried products and at 50 °C for
roller-dried products. However, it should be noted that

a knowledge of percentage solubility at both 25 °C

and 50 °C may be useful in diagnosing solubility

problems in the dried milk industry (see Wright, N. C.,

J. Dairy Res. 1932, 4, 122; Howat, G. R. and Wright, N. C.,
J. Dairy Res. 1933, 4, 265).

1. Scope

This Part of this British Standard specifies a reference
method for the determination of the solubility in water
of dried whole milk, dried partly skimmed milk,

dried skimmed milk, dried whey and dried buttermilk,
manufactured either by the spray process or by the roller
process. The method can be applied to all instant dried
milks and is particularly suited to products of low
solubility. .

*In course of preparation.

British Standards Institution

2. References

The following standards publications are referred to in
this Part of this British Standard.

BS 593 Laboratory thermometers

BS 1741 Methods for the chemical analysis of liquid
milk and cream

BS 1743 Methods for analysis of dried milk and dried
milk products -
Part 1 General introduction including
preparation of laboratory samples

BS 2775 Rubber stoppers and tubing of flexible
materials for laboratory use

BS 3978 Water for laboratory use

BS 4402 Mechanical safety requirements for
laboratory centrifuges

BS 5272 Method for simultaneous routine
determination of the water contents of a
batch of dried milk samples

BS 5404 Specification for plastics laboratory ware
Part 2 Graduated measuring cylinders

BS 5497 Precision of test methods
Part 1 Guide for the determination of
repeatability and reproducibility for
a standard test method

3. Definition

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

3.1 solubility. Percentage by mass of the dry matter of
the sample that is not centrifuged down when the
reconstituted sample is centrifuged, as determined by the
procedure specified in this Part of this British Standard.
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" 4. Principle _

A test portion of the sample, of known water content,

is wetted and then mechanically shaken with water
(water temperature 25 °C for spray-dried products

and 50 °C for roller-dried products). The reconstituted
test portion is centrifuged, any top layer of fatty material
is discarded, and the total solids content of the supernatant
liquid, the mass of the wet sediment and the mass of the
dried sediment are determined, so that the mass of dry
matter centrifuged down can be derived. The mass of dry
matter not centrifuged down is obtained by difference
and expressed as a percentage of the dry matter of the
test portion,

5. Reagent

5.1 Water, distilled or of a purity at least equal to that of
distilled water, complying with the requirements of

BS 3978.

6. Apparatus

6.1 Apparatus for determination of water content of
dried milk, as specified in BS 5272.

6.2 Analytical balance, capable of weighing to 0.1 mg.

6.3 Centrifuge tubes, cylindrical, borosilicate glass,
rimless, capacity 50 ml, length 118 £ 1 mm,

external diameter 29.0 £ 0.5 mm, provided with rubber
stoppers of size No. 25 as specified in BS 2775.

6.4 Thermometers, suitable for taking readings at 25 °c
and 50 °C with an accuracy of £ 0.1 °C. Thermometers
A40C/100 and A70C/100, complying with the require-
ments of BS 693 : 1974 and certified in accordance with
the requirements of appendix A of that standard, are
suitable.

6.5 Measuring cylinder, plastics, 50 ml, complying with
the requirements of BS 5404 : Part 2.

6.6 Stop-watch

6.7 Stirring rod, giass, length approximately 200 mm,
diameter approximately 5.5 mm,

6.8 Water bath, capable of maintaining temperatures
of 25.0 £ 0.1 °C and 50.0 £ 0.1 °C.

6.9 Insulating block, e g. of expanded polystyrene,
approximate size 220 mm X 140 mm X 50 mm,

with two holes to accommodate stoppered centrifuge
tubes {6.3), and with a lid of the same material.

6.10 Electric shaker, giving a horizontal travel of
25 mm to 40 mm at each throw, capable of operating
at 250 £ 50 excutsions/min,
6.11 Centrifuge, electric, complying with the safety
requirements of BS 4402, with swing-out cups for
accommodating the centrifuge tubes (6.3), capable of
producing an acceleration of 1600 g,, at the internal
bottom of the tubes.
NOTE. The acceleration, in terms of g,,, produced in a centrifuge
is equal to

1.12RN* X 10~
where

R is the effective horizontal radius, in millimetres;

N is the speed, in revolutions per minute.
6.12 Conical flask, capacity 100 mi, with stopper.
6.13 Apparatus for determination of total solids content
of liquid milk, as specified in BS 1741,

7. Procedure
7.1 Notes on test procedure
7.1.1 See clause 10 regarding replication of the test (7.4).

7.1.2 It is essential that the test, once started, is completed
without delay at any stage {(but see 7.1.3} and that all
timed operations are carried out strictly as specified.

7.1.3 The test should be carried out with no more than
two test portions (7.4.1) at the same time. If these are
not duplicates, both should be either spray-dried products
or roller-dried products, |f two test portions are being
dealt with, complete the operations described in 7.4.2,
7.4.3 and 7.4.4 with one test portion and then without
delay with the other, thereafter completing the test with
both concurrently.

7.1.4 The mass of the test portion (7.4.1) and the volume
of water used for reconstitution (7.4.2) are such that the
total solids content (% m/m) of the mixture approximates
to that of the original liquid product.

7.2 Preparation of the test sample. Before proceeding,
ensure that the laboratory sample (see BS 1743 : Part 1)
has been kept at laboratory temperature for at least 48 h.
This treatment, besides adjusting the sample to an
appropriate temperature for all the subsequent operations,
eliminates any influence on the solubility of the sample
caused by a variation in the physical state of fat present,

Thoroughly mix the laboratory sample by repeatedly
rotating and inverting the container, if necessary after
transferring the sample to an air-tight container of suitable
capacity. With instant dried milk, the mixing shall be

very gentle to avoid reducing the particle size of the sample
(see 3.2 of BS 1743 : Part 1 : 1980).

7.3 Determination of water content of the test sample.
Use, in duplicate, the method specified in BS 5272 to
obtain two single test values (rounded to the nearest

0.01 % (m/m}) for the water content of the test sample.
Record the mean of these values, rounded to the nearest
0.01 % (m/m), as the water content of the test sample,

7.4 Test procedure

7.4.1 Weigh a centrifuge tube (6.3) to 0.1 mg and weigh
into it, to 0.1 mg, a test portion of the test sample (7.2)
as follows:

dried whole milk

{non-instant or instant): 49gtob.1g
dried partly skimmed milk

(non-instant or instant): 499gtob.1g
dried skimmed milk

(non-instant or instant): 349to3.6¢g
dried whey: 25gto2.7g
dried buttermitk: 349gto3.64g

7.4.2 Transfer to the measuring cylinder (6.5) 35 ml of
water (5.1) at 25.0 £ 0.1 °C for spray-dried products or at
50.0 £ 0.1 °C for roller-dried products.

7.4.3 Hold the centrifuge tube at a shallow angle and tap
it to consolidate the test portion on one side near the
bottom. Then carefully turn the sloping tube through
about 90 ° with respect to its longitudinal axis and run
approximately 15 m! of water from the measuring
cylinder (7.4.2) down the side free of test portion,
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