INTERNATIONAL

ISO

STANDARD 11870

First edition
2000-03-01

Milk and milk products — Determinatior
fat content — General guidance on the
of butyrometric methods

Lait et produits laitiers — Détermination de la teneur en matier
Directives générales pour I'utilisation des méthodes butyromét

N Of
use

b grasse —
fiques

Reference number

= R— ISO 1

ISO

1870:2000(E)

©1S0 2000


https://standardsiso.com/api/?name=0a3de18733d0e92b7854d863acc8982c

ISO 11870:2000(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0O 2000

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +4122 7341079

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

ii © I1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=0a3de18733d0e92b7854d863acc8982c

ISO 11870:2000(E)

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 ISO 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
liaison with 1SQ,_ also take part in the work 1SQ collaborates closely with the International Flectrotechnical
Commissipn (IEC) on all matters of electrotechnical standardization.

Internatiorjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,|Part 3.

Draft Interpational Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies castjng a vote.

Attention is drawn to the possibility that some of the elements of this InternationalsStandard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

Internationjal Standard 1SO 11870 was prepared by Technical Committee\ISO/TC 34, Agricultural fqod products,
Subcommijttee SC 5, Milk and milk products.

Internatiorjal Standard 1SO 11870 has been prepared by Technical Committee ISO/TC 34, Agricultural food
products, ubcommittee SC 5, Milk and milk products, in collabéfation with the International Dairy Federation (IDF)
and AOA(Q International, and will also be published by these Grganizations.

Annex A df this international Standard is normative, providing additional information concerning the linitation of the
butyrometfic methods specified.
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Introduction

The reference methods described to determine the fat content of milk and milk products are time-consuming to
apply and require some experience if reliable results are to be obtained.

Butyrometric techniques, which are simpler to apply, make it possible to obtain fat contents for various milk
products quirkly This is \A/hy Thpy are usedina great number of industrial laborataries as a fast methad for routine

checks.
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In addition,
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Whilst only ¢ne procedure exists as a reference method for a particular product type, this is not th

butyrometric
product, preq

The second
the variety of
of a single
butyrometric
ranging.

Thus this geferal guide has been prepared while maintaining the existing standards.

yrometric methods used in many countries to determine the fat content of milk (Gerljer,meth
Gulik method) are the subject of International Standards. The apparatus has alse_been st3

).

here are other butyrometric methods and butyrometers which have been described or
fries for other types of products (cream, milk powder, etc.).

methods. Depending upon the country, different butyrometric methods may exist for one sin
enting many problems for the harmonization of such proceddres.

broblem relates to the applicability of such methods. Indeed, with evolving manufacturing teg
milk products is such that it is not possible to determifie a method which can be applied to &
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existing standardized methods (both reference and butyrometric) for the determination’ of the fat ¢

a valiglation procedure for a butyrometric method in relation to the relevant reference method.

native references

pferences, the latest edition of the normative document referred to applies. Members of
pgisters of currently valid International(Standards.

1976, Milk — Determination of fat content (Routine method).

e

ational Standard gives guidance on the following subjects:

s milk products;

nciples underlying any acid-butyrometric analysis and the main operating requirements;

ng normative documents contain provisions which;<through reference in this text, constitute

ontent of the

provisions of

ational Standard. For dated references, subseguent amendments to, or revisions of, any of these

s do not apply. However, parties to agreements based on this International Standard are e
the possibility of applying the most recent editions of the normative documents indicate|

Cheese — Determination-of fat content — Van Gulik method.

iple

bles of any butyrometric method remain constant independent of the product to be analyss
ith sulfuriczacid. The fat in the product is separated by centrifuging it in the butyrometer. TH
bd by thevaddition of a small quantity of amyl alcohol. Direct reading of the butyrometer
rrection:

ncouraged to
d below. For
SO and IEC

pd. Protein is
e separation
Scale with or

4 Methods for the determination of fat content

Methods for the determination of fat content are based upon acid-butyrometric and reference gravimetric methods.

The Gerber method is specified in ISO 2446 and the Van Gulik method in 1SO 3433. Existing butyrometric and
reference methods for most dairy products are listed in Table A.1.

5 Reagents

Use only reagents of recognized analytical grade, unless otherwise specified, and distilled water or demineralized
water or water of equivalent purity.
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5.1  Sulfuric acid , pure, colourless or pale amber and containing no impurities.

5.2  Amyl alcohol

(petrol) and derivatives of benzene.

6 Apparatus

Usual laboratory equipment and, in particular, the following.

6.1 Butyro

meter and stopper , suitable for the method used.

(1-pentanol), free of any secondary pentanol, 2-methylbutan-2-ol, 2-furfuraldehyde, gasoline

6.2 Disper

sers , for acid and alcohol, to deliver the requisite volumes precisely and with sufficient fepg

6.3 Centrifuge , capable of spinning a butyrometer, provided with a speed indicator which indicates the

frequency wi
loading type.

The centrifug
50 °C after c

NOTE Th

h a maximum tolerance of £70 r/min, preferably of the vertical-loading type rather than the

e should be capable of maintaining the temperature of the butyrometer,contents at between
bntrifuging.

e use of a heated centrifuge is permitted provided that the results obtainéd agree with the reference m

When loaded, the centrifuge should be capable of producing, within.2 min, a relative centrifugal accq

350g £ 50
effective rad
butyrometer

at the outer end of the butyrometer stopper. This acceleration is produced by centrifug
ius (horizontal distance between the centre of thercentrifuge spindle and the outer €
Stopper) as given in Table 1, operated at the speedxindicated.

Table 1 — Centrifuge accelerations

atability.
rotational
horizontal-

30 °C and

ethod.

leration of
bs with an
nd of the

Effective radius Revolutions per minute
mm + 70 r/min
240 1140
245 1130
250 1120
255 1110
260 1100
265 1090
270 1080
275 1070
300 1020
325 980

The relative centrifugal acceleration produced in a centrifuge, A, is given by the following formula:

Ac=1,12 x 106 x RN2

where

R is the effective horizontal radius, in millimetres;

N s the rotational frequency, in number of revolutions per minute.
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6.4 Pipette or analytical balance , precise enough to ensure accurate distribution when preparing the test
sample.

6.5 Water bath , thermostatically controlled, capable of maintaining the whole apparatus at the desired uniform

temperature, and offering sufficient depth for the butyrometers to be supported in a vertical position with their scale
graduations completely immersed.

7 Sampling

Sampling is not part of the method specified in this International Standard. A recommended sampling method is
given in 190 707.

It is impor{ant the laboratory receive a sample which is truly representative and has not been damagefl or changed
during tranpsport or storage.

8 Prepgaration of test sample

For each product to be analysed, refer to the relevant reference method.

9 Procgdure

Accuratelyf and quickly take a test portion from a homogeneous_sample. Prepare the test portion by dissolving the
protein by|shaking, noting the type of shaking (vertical or horizental, frequency and amplitude, etc.).

Centrifugd for a specified time with a specified centrifugal*force. Take readings rapidly, immediately on removal
from the water bath. If the fat cools, its volume decreases*and the results obtained will be wrong.

If readingg are being taken by hand, hold the butyrometer vertically with the point of reading at eye |level. During
this process, hold the stopper absolutely still.

If the fat i turbid or dark in colour, or if there is white or black material at the bottom of the fat column,|the value for
fat conten{ will not be reliable.

If phase spparation is not clear-cut; centrifuging twice would produce too high a result. In such cases, repeat the
analysis.

10 Carg of butyrometers

approximgtely~30 min, the fat from the bulb and the graduation tube will rise upward under the stgpper. As the
sink.

After the |reading. has been taken, the butyrometers should be inverted, stoppers upwards, (3 a rack. In

butyrometgrs_are still hot, remove the stoppers carefully, holding the open end close to the bottom of

The emptied butyrometers, still being hot, should be washed without use of a bottle brush, by shaking them
vigorously with an appropriate detergent. The butyrometers should be plunged into water containing a detergent
and filled and emptied several times and shaken vigorously, special attention being paid to the small bulb.

Then the butyrometers should be rinsed three times with hot water (i.e. three separate amounts, vigorously shaking
and emptying each time).

Finally, the butyrometers should be shaken out very vigorously and allowed to drain with their open end

downwards. They may be used again immediately, whilst still damp. However, it is important to shake them out
again, immediately prior to use, in order to remove to the maximum extent any water droplets still inside.
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11 Validation principle for a butyrometric method by comparison with the corresponding
reference method

Whatever the butyrometric method used and whatever the product analysed, the method is only an empirical one.
The result obtained must be comparable with the result obtained by the reference method. All laboratories,
therefore, should validate their butyrometric methods by comparison with the corresponding reference method.

Adjusting the results from the acid-butyrometric method to those of the reference method is accomplished by

varying a number of parameters and especially the following:

— concentration of the acid;

— temperafure of the water bath;

— the phydical properties of the butyrometer, such as the volume of the large bulb, the length and/or w
graduated tube, the form of the graduated tube and the graduation scale.

The criterion for optimal adjustment is the absolute difference between the result ,ebtained with the
routine methpd and the result from the reference method, which should be minimized.

idth of the

(modified)

Once a set pf conditions for the routine method has been found that gives equivalent results, the efjuivalence

should be canfirmed by comparing duplicate determinations with the two methiods on several samples. 1
from each st of samples can be compared using the classical Student's ttest.

CAUTION
case of dou

This test presupposes that the variances of the two methods are equal. This should be

he results

hecked in

As the optimpl conditions found may be only valid for a limited-concentration range of the analyte, the whole range

for which th

routine method will be used should be tested’ Analysing in duplicate can do this by both methods

(routine and [reference) with samples spanning the whole range of fat contents. The equivalence of both methods

should then
testing the wpole range can be used to establish a correction table (see also ISO 8196).

It should be|stressed that, in laboratories which always verify the same type of product produced by
process, the fadjustment of the results obtained by the butyrometric method to the results obtained by thg
method shalllbe as perfect as possible..The absolute difference shall approximate to zero.

e established by comparing the results foreach sample using the t-test. If necessary, the results from

the same
reference

If a laboratofy has to determine the)fat content of products of the same type but of different origin, if will have

problems in gdjusting its butyrometric method so as to obtain a value identical in every case to that of g
method.

reference

Even for stajdardized butyrometric methods, regular checks are recommended because such methods, [in addition

to all the caupes for variations already listed, have their own limitations (see annex A).
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Annex A
(normative)

Limitations of butyrometric methods

A.1 Gerber method (see ISO 2446)

This meth
modificatig

— milk d

— homo

— skimn

However,

— the volume of test portion to be used has never been internationally agreed, therefore it is no

(what
also |

— the m
count

— the pr

A.2 Van

This meth
satisfactorn

— Blue-
fat co

— Long-
obtair]

— Chee

od is applicable to raw or pasteurized, whole or partially skimmed, liquid milk-‘an
ns applicable to:

ontaining preservatives;

penized milk;

ned milk.

t should be noted that:

bver the volume of sample used, the result of the analysis'must agree with the reference
50 2446:1976, 6.1.2);

odified procedures for homogenized and skimmed milk have not proved satisfactory, there
ies have developed their own procedures;

esence of added substances, such as sugar, flavourings, chocolate, etc., interferes with the

Gulik method (see ISO 3433)

od is applicable to all types’ of cheese. However, it has been shown that the method
y for the following cheeses-

eined cheeses: interference is produced by the presence of smaller or larger deposits at th
umn.

matured cheeses: lipolysis alters the composition of the triglycerides, which distorts the fat
ed.

bes-made from homogenized milks: results obtained are always too low.

d comprises

harmonized
method; see

fore, several

results.

s not wholly

b base of the

ontent result

— Low- or high-fat content cheeses: the results are not always in conformity with those obtained by the SBR
reference method.

— Cheeses containing added substances: these may interfere and may agglutinate at the bottom of the column,
producing too high results or too low results in comparison with the Weibull-Berntrop reference method.

— Cheeses made from milk other than cow's milk: the milkfat composition is different and, therefore, any
butyrometric determination produces results which, to varying degrees, are wrong.
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A.3 Concl

usions

Whatever the butyrometric methods described, they are empirical methods whose results should be equivalent to,

or at least at the same level as, those obtained by the reference methods.

See Table A.1.
Table A.1 — Synopsis of butyrometric and reference methods
Products Acid-butyrometric methods Reference methods
SO tBF SO tDF
Liquid milk ISO 4882 IDF 1052
ISO 2446 b ISO 1211 IDF 1D
Milk pojvder — — ISO 1736 IDF §C
Chegse ISO 34322
ISO 3433 b ISO 1735 IDF $B
Cregm 1SO'2450 IDF 1j6C
1ISO 7328 IDF 116C
ISO 8262-2 IDF 125A
Evaporated milk — — ISO 1737 IDF 3f3C
and swegtened
condensid milk
Skimmek milk, — — ISO 7208 IDF 22B
whey, buftermilk
Whey cr||eese — — ISO 1854 IDF 59A
Milk-basefl infant — — ISO 8381 IDF 123A
foods
Infant fpods — — ISO 8262-1 IDF 124A
Milk products —£ — ISO 8262-3 IDF 126A
(special ¢ases)
Casei_ns and — — ISO 5543 IDF 127A
caseinptes
Other products ISO 11870 IDF 152
a8  Butyrometerspecification
b Method bf analysis
6 © IS0 2000 — All rights reserved
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