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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
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Foreword

IDF (the International Dairy Federation) is a worldwide federation of the dairy sector with a National Committee in
every member country. Every National Committee has the right to be represented on the IDF Standing Committees
carrying out the technical work. IDF collaborates with ISO and AOAC International in the development of standard
methods of analysis and sampling for milk and milk products.
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Butter — Determination of moisture, non-fat solids and fat
contents —

Part 2:
Determination of non-fat solids content (Reference method)

WARNING — The determination involves the use of volatile flammable solvents. When using such
solvents, all electrical apparatus employed must comply with legislation relating.to possible| hazards in
using suc¢h solvents.

1 Scope
This part pf ISO 3727 |IDF 80 specifies the reference method for the detefmination of the non-fat solids content of
butter.

2 Term and definition

For the pyrposes of this part of ISO 3727 | IDF 80, the following term and definition applies.
21
non-fat splids content

mass fradtion of substances determined by the.procedure specified in this part of ISO 3727 | IDF 80

NOTE The non-fat solids content is expressed as a percentage by mass.
3 Pringciple

Water from a known mass-of butter is evaporated. The fat is extracted with light petroleum and the mass of
substancgs remaining iSXdetermined.

4 Reagents
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than 1 mg of residue when the method is carried out by the method specified.

41 Light petroleum, with any boiling range of between 30 °C and 60 °C or, as equivalent, pentane
[CH3(CH5)3CH3] with a boiling point of 36 °C.

5 Apparatus
Usual laboratory equipment and, in particular, the following.

5.1 Analytical balance, capable of weighing to the nearest 1 mg, with a readability of 0,1 mg.

© ISO and IDF 2001 — All rights reserved 1
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5.2

throughout the entire working space.

5.3

5.4

of between 20 mm and 40 mm, and diameter of between 50 mm and 70 mm, provided with a spout.

5.5

5.6

Water bath or steam bath, capable of boiling water.

Drying oven, ventilated, thermostatically controlled, capable of maintaining a temperature of 102 °C £+ 2 °C

Desiccator, containing a suitable drying agent, for example freshly dried silica gel with hygrometric indicator.

Dishes, made of glazed porcelain or metal, resistant to corrosion under the conditions of the test, with height

Filter crucible, made of sintered glass, pore size index of between 16 um to 40 um, with suction flask.

5.7 Glassl stirring rod.

6 Samp

Sampling is
given in ISO

It is importa

ing

not part of the method specified in this part of ISO 3727 | IDF 80. A recommended sampling
707.

ht that the laboratory receive a sample which is truly representative and has not been da

changed dutling transport or storage.

The test sanpple shall be received in an airtight container closed with a:id\to avoid loss of moisture. The g

the containe

Until commd
between 2 °

7 Prepa
71 Warm

If fat separg

I shall be such that the test sample occupies one-half to.two-thirds of its volume.

ncing the preparation of the test sample, store thexsample in the airtight container at a temp
C and 14 °C.

ration of test sample

the test sample in the unopened airtight container to a temperature not exceeding 35 °C.

laboratory ¢xperience), warm such-'test samples in the unopened airtight container to a mo

homogeniza

Mix the test
without getti

7.2
or spatula fo

lion temperature of between 24 °C and 30 °C.

sample in the unopened container to a homogeneous state (either by a mechanical shaker o
g any rupture of'emulsion. Take precautions to avoid loss of moisture.

Beforg¢ weighing;.apen the sample container and stir the test sample with a suitable device such a

I no longerthan 10 s.

method is

maged or

apacity of

erature of

tion may be expected (e.g.uin ‘low-hard-fraction test samples or through knowledge obtained from

re typical

" by hand)

S a spoon

8 Proce

8.1

8.11

dure

Preparation of the dish, rod and filter crucible

(5.5) inside the dish.

8.1.2

Dry the dish (5.4) for 1 h in the drying oven (5.2) set at 102 °C, with both the rod (5.7) and the filter crucible

Cool the dish, together with the rod and the filter crucible, in the desiccator (5.3) to the temperature of the

weighing room. Using the analytical balance (5.1), weigh the dish with the rod and the filter crucible to the nearest

1 mg.

NOTE

©1SO and IDF 2001 — All rig

A cooling period of 45 min is normally sufficient to allow the dish to reach the temperature of the weighing room.
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8.1.3 Remove the filter crucible. Weigh the dish with the rod to the nearest 1 mg.

A similar combination of dish, rod and crucible should be used for each test portion if more than one test portion is
analysed in the batch.

8.2 Preparation of test portion

8.2.1 Weigh, to the nearest 1 mg, approximately 5 g of the test sample (7.2) into the prepared dish (8.1.3).

8.2.2 Heat the dish with the test portion and the rod (8.2.1) for at least 15 h in the drying oven (5.2) set at 102 °C.

Alternativ
bottom of
portion frg
(5.2) set g

823 C

8.3 Determination

831 A

ply, the dish with the test portion may be heated on the water bath (5.6), with as much aspg
the dish exposed to the steam of the boiling water, for approximately 30 min. While heating
quently with the glass rod. Heat the dish and the test portion subsequently for 30 min)in’ the
t 102 °C.

pol the dish and the test portion to room temperature.

dd 15 ml of light petroleum (4.1) to the test portion in the dish (8.2.3) at a temperature of a

ssible of the
stir the test
drying oven

bproximately

25 °C. Detach as much as possible of the sediment adhering to the wall-ot bottom of the dish using the glass rod.
Transfer the solvent to the prepared filter crucible (8.1.3) and allow it tefilter into the suction flask.
8.3.2 Carry out the procedure given in 8.3.1 four additional times. If no visible traces of fat are leff in the dish,
transfer quantitatively during the fourth washing as much as_possible of the sediment to the filter cfucible. If fat
traces ard left, repeat the procedure given in 8.3.1 again untilkall traces of fat are completely eliminated
8.3.3 Wash the sediment in the crucible with 25 ml of prewarmed light petroleum (4.1) at about 25 °Q.
8.3.4 Dry the washed dish, together with the glass rod and the filter crucible, for 30 min in the dryirjg oven (5.2)
setat 102 °C.
8.3.5 Allow the dish, together with the glass rod and the filter crucible, to cool in the desiccgtor to room
temperatyre. Weigh the dish, together with the glass rod and the filter crucible, to the nearest 1 mg.
Repeat the drying procedure given-in 8.3.4 and the above-mentioned cooling and weighing procedure until the
differenced in mass between two.consecutive weighings of the dish and the rod and filter crucible doeg not exceed
1 mg or uptil the mass increases. In the latter case, use the lowest mass for the calculation.
9 Calgulation-and expression of results
9.1 Calculation
Calculate the non-fat solids content, wps, using the following equation:

wop = 2 "0 %100 %

mo — nm4

where

wps IS the non-fat solids content of the sample, expressed as a mass fraction in percent;

mq is the mass, in grams, of the prepared dish, rod and filter crucible (8.1.2);
© ISO and IDF 2001 — All rights reserved 3
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m4q is th

mo is th

e mass, in grams, of the prepared dish and rod (8.1.3);

e mass, in grams, of the test portion together with the dish and rod before drying (8.2.1);

mg is the mass, in grams, of the residue together with the dish, rod and filter crucible after drying (8.3.5).

9.2 Expre

ssion of results

Express the test results to two decimal places.

10 PreciJion

10.1 Interlpboratory test

Details of anl interlaboratory test on the precision of the method are summarized in annex/A,

The values dlerived from this interlaboratory test may not be applicable to concentration ranges and matrjixes other
than those gjiven.

10.2 Repeptability

The absolutg difference between two independent single test results, obtained using the same method op identical
test materiallin the same laboratory by the same operator using the 'same equipment within a short intervial of time,
will in not more than 5 % of cases be greater than a mass fraction.of 0,15 %.

10.3 Reproducibility

The absolut¢ difference between two single test results; obtained using the same method on identical te$t material
in different Iaboratories with different operators using different equipment, will in not more than 5 % of|cases be
greater than|a mass fraction of 0,25 %.

11 Test report

The test repprt shall specify:

— all information requireddforthe complete identification of the sample;

— the sampling method used, if known;

— the test|methad-used, with reference to this part of ISO 3727 |IDF 80;

— all operatifig-detailsrotspeeifiednthispartefHSO-372F LDF8o-er regarded-as-optionral—togetherwith details

of any incident which may have influenced the result(s)

©1SO and IDF 2001 — All rig

the test result(s) obtained and, if the repeatability has been checked, the final quoted results obtained.
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Results of interlaboratory trial
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An international collaborative test involving ten laboratories and six countries was carried out on six samples
divided into 12 blind duplicated samples.

Four samples were of unsalted butter and two samples were of salted butter. The test was organiZzeq by CNEVA,
France, in collaboration with ADAS, United Kingdom. The results obtained were subjected to statistical analysis in
accordange with ISO 5725-1 and ISO 5725-2 to give the precision data shown in Table A.1.
NOTE IDF 135 provides specific guidance for interlaboratory tests on methods of analysis andsmilk products.|It is based on
ISO 5725.
Table A.1 — Precision data
Unsalted butter Salted butter

A B Cc D E F
No. of parjicipating laboratories after eliminating outliers 8 8 8 8 8 8
Mean valde, % 1,29 1,32 1,59 1,55 3,04 3,91
Repeatabllity standard deviation, s,, % 0,04 0,05 0,05 0,04 0,03 0,08
Coefficien} of variation of repeatability, % 3,09 3,22 2,91 2,37 1,12 2,15
Repeatabflity limit (2,8 s,), % 0,11 0,14 0,13 0,10 0,10 0,24
Reproducibility standard deviation, sz, % 0,07 0,08 0,05 0,08 0,04 0,14
Coefficienf of variation of reproducibility, % 5,32 4,98 3,14 5,42 1,44 3,53
Reproducibility limit R (2,8 sz), % 0,19 0,21 0,14 0,24 0,12 0,39
© ISO and IDF 2001 — All rights reserved 5
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