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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
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Foreword

IDF (the International Dairy Federation) is a non-profit organization representing the dairy sector worldwide.
IDF membership comprises National Commitiees in every member country as well as regional dairy
associations having signed a formal agreement on cooperation with IDF. All members of IDF have the right to
be represented on the IDF Standing Committees carrying out the technical work. IDF collaborates with ISO in
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Milk fat products — Determination of water content — Karl
Fischer method

1 Scope

This Ipternational Standard specifies a method for the determination of the water content’of milk fat products
by thg Karl Fischer (KF) method.

The method is applicable to butteroil (anhydrous butteroil, anhydrous butterfat, anhydrous milk fat) with a
water content not exceeding 1,0 % mass fraction.

2 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

21
water|content of milk fat products

WH,0
mass [fraction of water determined by the procedure specified in this International Standard

NOTE The water content is expressed as.apercentage mass fraction.

3 PBrinciple

The t¢st sample is directly titrated with a commercially available two-component Karl Fischen reagent at a
tempgrature of approximately 40 °C. The water content is calculated from the amount of reagent|used.

4 Reagents

Use anly reagents of recognized analytical grade, unless otherwise specified, and distilled or femineralized
water for Water of equivalent purity.

Avoid absorption of moisture from the environment.

4.1 Karl Fischer (KF) reagent, a commercially available pyridine-free two-component reagent consisting of
a titration component (4.2) and a solvent component.

Alternatively, a pyridine-free one-component KF reagent consisting solely of a titration component (4.2) can
also be used, in which case, methanol (4.6) is used as the solvent component.

4.2 Titration component.
The titration component of the KF reagent (4.1) shall have a water equivalent of approximately 2 mg/ml.

4.3 1-Octanol (CgH,,0H)

© I1SO and IDF 2009 — All rights reserved 1
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4.4 Working medium.

Prepare the working medium by mixing equal volumes of the solvent component of the KF reagent (4.1) and

1-octanol (4.3

) (1+1) directly in the titration vessel of the KF apparatus (5.1).

4.5 Water standard, wy o = 10 mg/g.

For the determination of the water equivalent of the titration component, use a commercially available liquid
water standard.

4.6 Methar

5 Apparatus

Usual laborat

Ensure that a

(oLl ol bl 4 4 P 4 & dlo OO0/ £ '
Ul (LUl I3UI ), Wit a WdlTl CUITITTIU UT TIULTHUTT UIdlT U, UJ 70 TTTdoo TTAUUUTT.

bry apparatus and in particular the following.

| equipment is completely dry before use.

5.1 Karl Fischer (KF) apparatus. Use an automatic volumetric KF apparatus, with a burette of c4
5ml (preferaﬁy) or 10 ml and a double-jacketed titration vessel with a water)inlet and outlet to carry g

titration at ap

5.2 Water

pump for heafing the double-jacketed titration vessel of the KF apparatus (5.1).
5.3 Analytical balance, capable of weighing to the nearest)1 mg, with a readability of 0,1 mg.

5.4 Disposable syringes, of capacity 5 ml or 10 ml;for dosing the water standard (4.5) and the test g

(7.5).

6 Sampli

A representa

changed during transport or storage:

Sampling is n
is given in 1S(

7 Procedure

roximately 40 °C.

bath, capable of maintaining a temperature of 40 °C 4 5 °C; equipped with a thermostat

ng

ive sample should have-been sent to the laboratory. It should not have been damag

ot part of the method specified in this International Standard. A recommended sampling
D 707 IDF 50,

7.1 KF apparatus drift

pacity
ut the

and a

ortion

ed or

ethod

7.1.1 Determine the drift of the KF apparatus (5.1) every day and/or when the working conditions change as

follows.

Mix approximately 30 ml of working medium (4.4) in the titration vessel of the KF apparatus (5.1). Heat the
vessel and its contents to 40 °C using the water bath (5.2). Pre-titrate the working medium. Then carry out a
titration over 5 min (without addition of a test sample).

IMPORTANT — During each titration the amount of working medium used shall completely cover the
electrodes of the KF apparatus.

© I1SO and IDF 2009 — All rights reserved
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Calculate the KF apparatus drift, ¢, expressed in millilitres per minute, by using Equation (1):

Vy

Y

is the time, in minutes.

Or cal

wherg
titratio

7.2

7.21

To ca
titratio

Mix a
711,
workir

Take
dispos

It is a
syring
water
weigh

Add t
neare

_Va pe

" ¢

Pe is the water equivalent (7.2) of the titration component (4.2), in milligrams per millilitr
n(7.1.1).

Water equivalent of the titration component of the KF. reagent

Titration

culate for each determination the water equivalent.of a titration component accurately,
n in this subclause and the calculation step (7.2.2)\five times.

pproximately 30 ml of working medium (4 4) in the titration vessel of the KF apparatus (
“important” notice). Heat the vessel and its contents using the water bath (5.2) to 40 °C.
g medium.

p between 0,6 g and 0,9 g of water standard (4.5) (corresponding to about 6 mg to 9 mg
able syringe (5.4). Weigh thewsyringe and its contents, and record its mass to the nearest

so possible to take up_mere than 0,6 g to 0,9 g of water standard and to use the sam
e for several titrations.(one immediately after the other). In that case, approximately 0,6
standard should -alse be used for each titration, the exact amount being calculated
ng the syringe and4its remaining contents after each injection.

ne water standard to the titration vessel. Weigh the empty syringe again and record its

culate the KF apparatus drift, ¢,,, expressed in milligrams per minute, by using Equationy(2):

(1)

is the volume, in millilitres, of the amount of titration component (4.2) used in the titration (7.1.1);

()

b, used in the

carry out the

b.1) (see also
Pre-titrate the

of water) in a
.1 mg.
e filling of the

g to 0,9 g of
pach time by

mass to the

5t 0,1 mgaSubtract the mass of the empty syringe from that of the syringe with water st

ndard before

additipn of the-water standard to the vessel to obtain the net mass of the water standard added to the titration

Vesse

, ph;(for i =1 ... 5). Record the net mass of the added water standard to the nearest 0,1

g.

Carry out a titration while using as shut-off criterion the 10 s stop delay time mentioned in 7.3. Record, for

i=1.

Do no

.. 5, the volume, Vpe , in millilitres, of titration component.

t perform more than three titrations on one portion of working medium.

After three titrations on one portion, carry out further titrations by again mixing 30 ml working medium (4.4) in
the titration vessel of the apparatus.

7.2.2

Calculation

Calculate the water equivalent of the titration component, p, ;, expressed in milligrams of water per millilitre,
as the mean value of the five (for i = 1 ... 5) single titrations (7.2.1), by using Equation (3).
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m

Pe,i =

where

My i

WH 20, S

w,i YWH0,s

Pe,i

is the mass, in grams, of water standard used for titration i (7.2.1);

is the water mass fraction, in milligrams per gram, of the water standard;

@)

V/)e,i

7.2.3 Mean

Calculate the
the mean vall

>

1

Pe =

is the volume, in millilitres, of titration component (4.2) in titration i (7.2.1).

value

water equivalent of the titration component, p,, expressed in milligrams of water per millili
e of the five (i = 1 ... 5) single titrations (7.2.1) by using Equation (4):

Oe, i

5

7.2.4 Expression of water equivalent

Express the (

7.3 Shut-q

According to {
stop drift sligh

7.4 Prepat
Mix the test s
7.5 Detern

Mix approxim|
7.1.1, “import
working medi

mean) value of water equivalent to three decimal places.

ff criterion

he features of the apparatus used, the_stop criterion shall either be a stop delay time of 10
tly above the measured drift (7.1).

ation of the test sample

hmple by blending thoroughly at 35 °C to 40 °C to completely disperse the water.

nination

ately 30 mifof*working medium (4.4) in the titration vessel of the KF apparatus (5.1) (se
ant” notice)) Heat the vessel and its contents using the water bath (5.2) at 40 °C. Pre-titrg
im.

Take up appr

re, as

(4)

sSora

e also
te the

e test

pximately 5 g of test sample (7.4) in a disposable syringe (5.4). Weigh the syringe with th

portion and record the total mass to the nearest 0,1 mg.

Add the test portion to the titration vessel. Weigh the empty syringe again and record its mass to the nearest
0,1 mg. Subtract the mass of the syringe from that of the test portion and the syringe to obtain the net test

portion mass,

m. Record the net mass to the nearest 0,1 mg.

Carry out a titration and record the volume, V, in millilitres, of titration component. Do not perform more than
three titrations on one portion of the working medium.

If the titrator does not automatically calculate the results (see 8.1), record the titration time, .

© I1SO and IDF 2009 — All rights reserved
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It is recommended to carry out several replicates for each sample to obtain more accurate results. In that case,
record for each replicate, i, the individual test portion mass, m;, the amount of titration component, 7;, and the
titration time, ¢,.

8 Calculation and expression of results

8.1 Calculation

Appropriate automatic calculation by the titrator may also be used, if available.

8.1.1 | Calculate the water content of the test sample, WH,0 » expressed as a percentage(mass fraction, by
using [either Equation (5) or (6):

WH,0 =%x1oo (5)
or

h,0 =Wx1oo (6)
wherg

14 is the volume, in millilitres, of titration reagent*(£.5);

ql, is the numerical value of the drift (7.1.2),in’millilitres per minute;

q is the numerical value of the drift, in milligrams per minute (7.1.2);
t is the titration time, in minute§ (7.5);
Pk is the water equivalent of-the titration component, in milligrams per millilitre (7.2.3);

| is the mass, in milligrams, of the test portion (7.5).

8.1.2 | If n replicates for.a“sample have been carried out, calculate for each of the replicates, i,|the individual

water| content of thetest sample, wy o ;, expressed as percentage mass fraction, by| using either
20,

Equatjon (7) or (8):

W) —qpt;
VHzo,z:—( l i:l)pe %100 (7)
1
or
V. - t;
WH,0, i =%x100 (8)
1
where

V. is the volume, in millilitres, of titration reagent for replicate i (7.5);
t. is the titration time, in minutes, for replicate i (7.5);
m; is the mass, in milligrams, of the test portion for replicate i (7.5);

i is the number of replicates fori =1 to n.

© I1SO and IDF 2009 — All rights reserved 5
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8.1.3
expressed as

a percentage mass fraction, by using Equation (9):

8.2 Expression of results

Calculate, for the n replicates, the mean value of the water content of the test sample, wy o,

©)

Express the tgstresuttstotwodecimatptaces:

9 Precisi

9.1 Interla

The values f

accordance W

Details of an

o]y

poratory test

ith ISO 5725-112 and 1SO 5725-213].

interlaboratory test on the precision of the method are giventin Annex A. The values ob)

may not be applicable to concentration ranges and matrices other than those given.

9.2 Repea
The absolute

test material i
time, shall in

9.3 Repro

The absolute
test material i
5 % of cases

10 Testre

The test repo

a) all inform
b) the samp
c)
d)

details of
e)
6

fability
difference between two individual single test results, obtained with the same method on id

h the same laboratory by the same operator_using the same equipment within a short inte
not more than 5 % of cases be greater than-0,01 % mass fraction.

Hucibility

difference between two individual single test results, obtained with the same method on id
h different laboratories with-different operators using different equipment, shall in not mor
be greater than 0,05 % mass fraction.

port

t shall contain-at least the following information:

ation necessary for the complete identification of the sample;

ling’method used, if known;

br repeatability and reproducibility derived from this interlaboratory\test were determined in

tained

entical
rval of

entical
e than

the test method used, with reference to this International Standard;

any incidents which may have influenced the test result(s);

all operating details not specified in this International Standard, or regarded as optional, together with

the test result(s) obtained; and if the repeatability has been checked, the final quoted result obtained.

© I1SO and IDF 2009 — All rights reserved


https://standardsiso.com/api/?name=4de232b1af002b9bdd0ce2faef2c3628

ISO 5536:2009(E)
IDF 23:2009(E)

Annex A
(informative)

Interlaboratory trial
An international collaborative test (see Reference [4]) involving 12 laboratories was carried out on six samples

of butteroil obtained from the Netherlands. The levels of water content varied from 0,03 % mass fraction to
0,08 Y mass fractiomn.

NOTE The water content of butteroil on the market is far below 1 % mass fraction and usually. lies Hetween 0,02 %
and 0,] %. Therefore, samples with similarly low water contents were used in the collaborative trial.

The rIsuIts obtained were subjected to statistical analysis in accordance with 1SO/5725-1[21 and|ISO 5725-23!

to give the precision data shown in Table A.1.
Table A.1 — Results of the interlaboratory-test
Parameter Sample Mean
1 2 3 4 5 6

Partic|pating laboratories after eliminating outliers, n, 11 12 12 12 12 12
Mean(value, w0, % 0,036 | 0,080 | 0,057 | 0,082 | 0,035 | 0[064
Repeatability standard deviation, s,, % 0,005 | 0,004 | 0,004 | 0,005 | 0,005 | 0j003 | 0,004
Repeatability limit » = 2,8 s,, % 0,013 | 0,010 | 0,011 | 0,014 | 0,013 | 0j008 | 0,012
Coefficient of variation of repeatability, Cy, ,, % 13,28 4,40 7,20 6,12 13,19 4,50
Reprdducibility standard deviation, sz, % 0,010 | 0,027 | 0,017 | 0,026 | 0,010 | 0j021 | 0,019
Reprdducibility limit, R = 2,8 sz, % 0,027 | 0,074 | 0,048 | 0,074 | 0,027 | 0j058 | 0,051
Coefficient of variation of reproducibility, Cy z, % 27,21 | 33,00 | 30,38 | 32,30 | 27,40 | 3p,17
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