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INTERNATIONAL STANDARD

ISO 8262-3 : 1987 (E)

a Weibul

d milk-based foods — Determination
t I-Berntrop g aravimetric

0 Introduction

This Intprnational Standard has been prepared within the
framewdrk of producing a series of reference methods, which
are harnfonized to the greatest possible extent, for the gravi-
metric determination of the fat content of milk, milk products
and mild-based foods. These methods are based on either the
Rése-Gdttlieb (RG), or the Weibull-Berntrop (WB) or the
Schmid{Bondzynski-Ratzlaff (SBR) principle.

For this| part of ISO 8262, dealing with milk-based and with
liquid, doncentrated or dried milk products in poor condition
and/or fontaining insoluble non-milk ingredients, a methqd
based oh the WB principle has been chosen because

a) when a distinct quantity of free fatty acids ispresent, or
when the product contains lumps and/or pon-milk ingre-
dien% insoluble in ammonia, the extraction”of fat is in-
complete and thus the RG procedure js\not suitable;

b) & considerable lactose content;—~giving rise to some
ethef-extractable compounds in-the“digestion with acid and
thus|to too high values for the-fat content, makes the SBR
procgdure unsuitable;

c) the WB procedure, although also applying an acid
digegtion, is not-.adversely affected by these ether-
extrdctable compounds, as the acid digest is filtered and
waslped, and:the'dried residue on the filter does not contain
compoundsthat are extractable by light petroleum;

d) the-method described is already used for this purpose in

tities of free fatty acids‘or those which are not|completely solu-
ble in ammonia owing-to the presence of lumgs or non-milk in-
gredients — such.as custards, porridges or certain milk-based
products fordakery purposes.

NOTE —\Reference Rose-Gottlieb methods for the determination of
the fat\content of milk, of cream, of evaporated afpd sweetened con-
derised" milk, and of dried milk products are spegified in ISO 1211,
180 2450, ISO 1737 and ISO 1736 respectively.

The method is also applicable to fresh cheede types, such as
cottage cheese and quarg, as well as to frgsh cheeses with
added fruit, syrup, ““muesli”’, etc. for which the SBR method
is not suitable owing to the higher carbolpydrate contents
and/or extreme inhomogeneity.

NOTE — A reference Schmid-Bondzynski-Ratzlgff method for the
determination of the fat content of cheese and| processed cheese
products having lactose contents below 5 % {(m|m) of the non-fat
solids is specified in 1ISO 1735.

2 Reference

1SO 707, Milk and milk products — Methods|of sampling.

3 Definition

fat content: All the substances determinedl by the method

several countries.

The original Weibull method was designed for bread; a con-
siderably modified method, as specified in this International
Standard, was developed by Berntrop. This version has found
wide application for the determination of fat in many types of
food products.

1 Scope and field of application

This part of 1SO 8262 specifies the reference method for the
determination of the fat content of milk-based and of liquid,
concentrated or dried milk products to which the Rése-Gottlieb
method is not applicable, viz. those containing distinct quan-

specified in this part of SO 8262.

It is expressed as a percentage by mass.

4 Principle

Digestion of a test portion by boiling with dilute hydrochloric
acid, filtration of the hot digest through a wetted filter paper to
retain fatty substances, extraction of the fat from the dried filter
paper using n-hexane or light petroleum, removal of the solvent
by distillation or evaporation and weighing of the substances
extracted. (This is usually known as the Weibull-Berntrop prin-
ciple.)
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5 Reagents and materials

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.

5.1 Hydrochloric acid solution, containing approximately

20 % (m/m) of

Dilute 100 mi of

HCI, 0,9 approximately 1,10 g/ml.

concentrated hydrochloric acid

6.3 Extraction apparatus, continuous or semi-continuous;
for example of the Soxhlet type, consisting of an extraction
flask (flat-bottomed, short-necked) of capacity 150 ml, an ex-
tractor with a siphoning volume of 40 to 60 ml, and an efficient
reflux condenser fitted with a drying tube or plug of cotton
wool.

6.4 Extraction flasks, of capacity 150 ml, flat-bottomed,
short-necked.

(099 = 1,18 g/nfil} with 700 ml of water and mix.

5.2 Extractio
petroleum havin

To test the qual
from an extracti
an empty extrac

h solvent, free from water: n-hexane or light
g any boiling range between 30 and 60 °C.

ty of the extraction solvent, distil 100 ml of it
bn flask (6.4) prepared as specified in 8.4. Use
tion flask, prepared in the same way, for mass

control purpose$ (see 10.1). The solvent shall leave no residue

greater than 1,0

Replace or distil

mg.

the solvent if it does not meet this requirement.

5.3 Filter papers, of diameter 150 mm, pleated, medium

grade, preferabl

To test the qual
specified in 8.3,
5.2. Use an emq

de-fatted.

ty of the filter paper, carry out a blank test as
using a solvent satisfying the requirement of
ty extraction flask (6.4), prepared as specified

in 8.4, for masq control purposes (see 10.1). The paper shall

leave no residue

Replace unsatisf
5.4 Blue litm
5.5 Diatomad
5.6 Pure lact

5.7 Cotton W
(6.2) for 1,5 h a

6 Apparaty

greater than 2,5 mg.

actory filter papers.

s paper.

eous earth (optional; see 8/5.3)

bse (optional; see 8.5.3)-

ool, de-fatted by\extraction with the solvent
hd dried.

S

WARNING —

of volatile flammable solvents,

Si he d ination inval i

6.5 Extraction thimbles, made of de-tatted TIITTr paper,
glass, alumina or PTFE"), contributing no appreciable fesidue in
the blank test, or made of cellulose, single thickness, df internal

diameter 22 mm and external length 80 mm, for use|with the
extraction apparatus (6.3).

6.6 Water baths, capable of beingmaintained at the follow-
ing temperatures :

40 to 60 °C (see 8.1.1);

30 to 40 °C (see8:1.2).

6.7 Heating apparatus, for the extraction apparatus; for
example a‘water bath, a sand bath or a thermostatigally con-
trolled hotplate.

6.8\" Boiling aids, fat-free: glass beads or pieceq of non-
friable, non-porous porcelain or silicon carbide.

6.9 Conical flask, of capacity 250 ml, fitted with a reflux
condenser, preferably of the Liebig type.

6.10 Heating apparatus, for heating a conical flask fitted
with a condenser; for example a wire gauze and gas burner, an
electric hotplate or a sand bath.

6.11 Filter funnel, suitable for use with the pledted filter
paper (5.3).

6.12 Beakers with spout, of capacities 100 and 250 ml.

6.13 Distillation apparatus, to enable the solvgnt to be
gently distilled from the flasks at a temperature not gxceeding
100 °C.

electrical apparatus

employed may 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 Blender, for homogenizing the laboratory sample, if
necessary; for example a food chopper or a high-speed blender
with a blender jar, of capacity 1 litre, fitted with a lid.

1) Polytetrafluoroethylene.

6.14 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.

6.15 Measuring cylinders, of capacities 50, 100 and

250 ml.

6.16 Tongs, made of metal, suitable for holding flasks or
beakers.


https://standardsiso.com/api/?name=6b7db3a9cfd3bf9d52abb59aa7de4182

6.17 Tweezers, flat-tipped, for holding filter papers and
thimbles.

7 Sampling
See I1SO 707.

All liquid, viscous or pasty laboratory samples shall be kept at a
temperature of 2 to 4 °C from the time of sampling to the time
of commencing the procedure. In the case of a sealed can,

ISO 8262-3 : 1987 (E)

airtight container of adequate capacity to allow this operation

to be carried out.

If the product still contains lumps or pieces of ingredients,

homogenize in an appropriate blender (6.2).

8.2 Test portion

Mix the test sample (8.1) by stirring (in the case of viscous,
pasty or dried products) or by gently inverting the container

store it unapened at a temperature helow 20 °C

8 Progedure
8.1 Preparation of the test sample

8.1.1 Liquid products

Shake arjd invert the container. Open the container, pour the
product $lowly into a second container (provided with an air-
tight lid)]and mix by repeated transfer, taking care to incor-
porate in| the sample any fat or other constituent adhering to
the wall J|and ends of the first container. If the product still
contains flumps or pieces of ingredients, homogenize in an ap-
propriate| blender (6.2). Finally, transfer the product as com-
pletely a$ possible to the second container. Close this con-
tainer.

If necessary, condition the unopened container in the water
bath (6.4) at 40 to 60 °C. Remove and shake the container
vigorously every 15 min. After 2 h, remove the container~dry
the outdide with a tissue and allow to cool to “‘room
temperathre. Remove the lid or cap entirely and thorqughly mix
the contents by stirring with a spoon or spatula. (If fat
separateq out, do not test the sample.) Transfer thé product as
completely as possible to the second contairier. Close this con-
tainer.

8.1.2 Vjscous or pasty products

Open thg container and thoroughly mix the contents with a
spoon orspatula. If possibl€, use an up-and-down rotary move-
ment in guch a way that(the*top layers and the contents of the
lower cojners of the container are moved and mixed. Take care
to incorpprate in thé.sample any fat or other constituent adher-
ing to thp wall.and ends of the container. If the product still
contains jJumps or pieces of ingredients, homogenize in an ap-
propriate|blender (6.2). Transfer the product as completely as

three or four times (in the case of liquid products) and immedi-

ately weigh into a conical flask (6.9), directly

to the nearest 1 mg, 3 to 20 g of the test'sam
ing to 3,0 to 3,5 g of dry matter. The ttest'port
not more than 1,0 g of fat; to meetthis requir
necessary to take a smaller test'paortion.

The test portion shall be delivered as complg
onto the bottom of theconical flask (6.9).

8.3 Blank test

Carry out a-blank test simultaneously with th
using thesame procedure and same reagents,
diluted test portion (see 8.5.1) by 25 ml of w4

84 Preparation of extraction flask

Dry a flask (6.4) containing a few boiling aids (
gentle boiling during the extraction and subseq
solvent, in the oven (6.14), controlled at 102

Allow the flask to cool (protected from dust) 1
to the temperature of the weighing room.

NOTE — The flask should not be placed in a desicca
ficient cooling or unduly long cooling times.

Using tongs (6.16) (to avoid, in particular, tg

ations), place the flask on the balance and weig
0,1 mg.

8.5 Determination

br by difference,
ple, correspond-
ion shall contain
bment, it may be

tely as possible

b determination,
but replacing the
ter (see 10.2).

5.8), to promote
uent removal of
t 2 °C, for 1 h.

or at least 0,5 h

or, to avoid insuf-

mperature vari-
h to the nearest

8.56.1 Add water at 30 °C to the test portion (8.2) to give a

total volume of 25 ml (in order to obtaina 4 m
acid solution in 8.5.2) and shake gently.

I/1 hydrochloric

possible to—a seTONG TONtAiNEr {provided-with—am airtight fidl:
Close this container.

If necessary, condition the unopened container in the water
bath (6.6) at 30 to 40 °C. Remove the container, dry the outside
with a tissue and open it. Scrape out all product adhering to the
interior of the container, transfer to a dish large enough to per-
mit thorough stirring, and mix until the whole mass is
homogeneous. Transfer the product as completely as possible
to a second container as above. Close this container.

8.1.3 Dried products

Mix thoroughly by repeatedly rotating and inverting the con-
tainer. If necessary, transfer the laboratory sample to a suitable

NOTE — For the optional addition of lactose, see the note to 8.5.3.

8.5.2 Add 50 ml of the hydrochloric acid solution (5.1) to the
diluted test portion, rinsing the walls of the conical flask during
the addition, and mix gently by swirling. Connect the flask to
the reflux condenser, heat the flask until the contents start to
boil and then boil gently for 30 min, swirling the contents occa-
sionally.

8.5.3 Rinse the inside of the condenser with about 75 ml of a
portion of 150 ml of hot water (at at least 80 °C), remove the
conical flask from the condenser and add the remainder of the
hot water to the flask so as to rinse the inside of the neck and
wall. Add, if desired (particularly recommended in the case of a
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low non-fat solids content), 1 g of diatomaceous earth (5.5) or
approximately 100 cm2 of de-fatted filter paper, torn into
pieces, to promote rapid filtration.

NOTE — The filtration can also be improved by adding 1 g of pure lac-
tose (5.6) to the diluted test portion in 8.5.1.

8.5.4 Immediately filter the contents of the flask, pouring the
liquid down a glass rod, through a pleated filter paper (5.3)
thoroughly wetted with hot water, placed in the filter funnel
(6.11). Thoroughly rinse the flask three times with hot water,

weighing. Place the flask on the balance using tongs (to avoid,
in particular, temperature variations).

8.5.11 Repeat the operations described in 8.5.10 until the
mass of the flask decreases by 1,0 mg or less, or increases, be-
tween two successive weighings. Record the minimum mass as
the mass of the flask and extracted matter.

9 Expression of results

transferring the firsimgs,—with—the—ard—ofthegtassrod,quan=

titatively to the f
least three times
as indicated by
400 ml of water.

8.5.56 Remove
tweezers (6.17),
that the top edgg
Place the thimblg

8.5.6 Heat the
with glass rod,
102 + 2 °C, for
beaker and flask

NOTE — The filter
fat tends to be inc

compounds may

Iter paper, and finally wash the filter paper at
With hot water until the washings are acid-free
the litmus paper (5.4). Use not more than
Allow the filter paper to drain well.

the filter paper from the funnel using the
and insert it in an extraction thimble (6.5) so
of the paper is at least 20 mm below the rim.
b in a 100 ml beaker (6.12).

beaker and its contents, and the conical flask
in the drying oven (6.14), controlled at
to 1,6 h to dry them thoroughly. Remove the
with glass rod from the oven and allow to cool.

pbaper should be thoroughly dry, since otherwise the
bmpletely extracted. In the case of a very wet filter

ter the extract, thus causing a dark colour of the

paper and a contZFous extractor, drops of water with water-soluble

extract and high v.

lues for the fat content.

8.5.7 Holding the thimble with the tweezers (6.17), loosely.

plug it with de-f4
extractor. Measu
in @ measuring ¢
tips of the twee
flask and glass r
traction flask (se
extraction flask s

tted cotton wool (5.7) and then place it-in.the
re 100 ml of n-hexane or light petroleum.(5.2)
linder; use portions of the solvent to rinse the
ers, the inside of the beaker and the conical
bd, collecting the rinsings in/the-prepared ex-
e 8.4). Add the remainder of the solvent to the
p as to rinse the inside of the neck of the flask.

8.56.8 Connect the extraction flask to the extractor containing

the thimble, con
heat the flask fq
thimble and its ¢

hect the extracter-to the reflux condenser and
r approximately 4 h in such a way that the
bntents areextracted with at least 1 000 ml of

the solvent (20 sjphonings).

8.5.9 Remove

the—extraction flask from the extraction ap-

9.1 Method of calculation and formula
The fat content, expressed as a percentage by/mass, isequal to

(my — my) — (m3 — my)
my

x 100

where
mgq is the mass, in grams, of the test portion (8.2);

m, is the mass,in grams, of the extraction flask and ex-
tracted matter-determined in 8.5.11;

my is thesmass, in grams, of the prepared flask (§ee 8.4);
m3. -isthe mass, in grams, of the extraction flasl used in
the'blank test (8.3) and any extracted matter determined as

in'8.56.11;

my is the mass, in grams, of the prepared flask [see 8.4)
used in the blank test (8.3).

Report the result to the nearest 0,01 %.

9.2 Precision
NOTE — The values for repeatability and reproducibility are ¢xpressed

at the 95 % probability level and were derived from the resplts of an
inter-laboratory trial carried out in accordance with ISO 5725 1),

9.2.1 Repeatability
The difference between two single results found on [identical
test material by one analyst within a short time interval should
not exceed the following values:

— for products having a fat content of mgre than

paratus, and rinse the inside of the neck of the flask and the tip
of the condenser with a little solvent. Then cautiously distil all
the solvent from the flask. If a water bath is used, wipe the out-
side of the flask carefully to remove any adhering water.

8.5.10 Heat the extraction flask (placed on its side to allow
solvent vapour to escape) in the drying oven (6.14), controlled
at 102 £ 2 °C, for 1 h. Remove the flask from the oven, allow
to cool (not in a desiccator, but protected from dust) to the
temperature of the balance room (for at least 0,5 h) and weigh
to the nearest 0,1 mg. Do not wipe the flask immediately before

20 % (m/m):
1 % of the fat content

— for products having a fat content of more than 5 and up
to and including 20 % (m/m):

0,2 g of fat per 100 g of product
— for products having a fat content of 5 % (m/m) or less:

0,1 g of fat per 100 g of product

1) IS0 5725, Precision of test methods — Determination of repeatability and reproducibility for a standard test method by inter-laboratory tests.
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