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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
ISO technical committees. Each member body interested in a subject for which a technical committee has
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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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Part 3: Block-digestion method (SemiZmicro rapid routine method)
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ISO 8968-3:2004(E)

INTERNATIONAL STANDARD IDF 20-3:2004(E)

Milk — Determination of nitrogen content —

Part 3:
Block-digestion method (Semi-micro rapid routine method)

WARNING — The use of this part of 1ISO 8968|IDF 20 may involve the use of hazardous materials,
openations and equipment. This standard does not purport to address all the safety risks| associated
with| its use. It is the responsibility of the user of this standard to establish @appropriate| safety and
health practices and determine the applicability of local regulatory limitations prior to use.

1 BScope

This|part of ISO 8968 IDF 20 specifies a method for the determination of the nitrogen content of Jiquid, whole
or skimmed milk.

It copcerns a semi-micro rapid routine method following the block-digestion principle.

NOTE The method is a more rapid method than that described in 1ISO 8968-1|IDF 20-1 and ISO 8968-2|IDF 20-2
sincq the digestion time is reduced by taking a lower mass of test portion and using hydrogen peroxide|together with
sulfufic acid and a catalyst in the digestion.

2 Normative references
The |following referenced documents® are indispensable for the application of this document. For dated
refenences, only the edition cited "applies. For undated references, the latest edition of the referenced
docyment (including any amendments) applies.

ISO B85:—1"), Laboratory glassware — Burettes

3 [FTerms and-definitions

For the purpeses of this document, the following terms and definitions apply.

31
nitrogen content
mass fraction of nitrogen determined by the procedure specified in this part of ISO 8968| IDF 20.

NOTE The nitrogen content is expressed as a percentage by mass.

1) To be published. (Revision of ISO 385-1:1984, ISO 385-2:1984 and ISO 385-3:1984)

© ISO and IDF 2004 — All rights reserved 1


https://standardsiso.com/api/?name=702e98266b0d8e3499b9447571985067

ISO 8968-3:2004(E)
IDF 20-3:2004(E)

4 Principle

A test portion is digested by using a block-digestion apparatus with a mixture of concentrated sulfuric acid,
hydrogen peroxide and potassium sulfate, together with a catalyst to convert the organic nitrogen present to
ammonium sulfate. Excess sodium hydroxide is added to the cooled digest to liberate ammonia.

The liberated ammonia is distilled using a manual, semi-automatic or fully automatic steam distillation unit. In
the case of manual or semi-automatic steam distillation, the ammonia is distilled into excess boric acid
solution then titrated with hydrochloric acid solution. Where a fully automatic distillation unit is employed,
titration of the ammonia is carried out automatically with endpoint detection using a photometric or pH system.
The nitrogen_content is calculated from the amount of ammonia produced.

5 Reagégnts

Use only reqgents of recognized analytical grade, unless otherwise specified, and distilled-6f deminerdlized
water.

5.1 Kjeldahl catalyst tablets

These tablefs may be purchased commercially. Tablets comprising 3,5 g of (potassium sulfate, 0,105 g of
copper(ll) sifate pentahydrate and 0,105 g of titanium dioxide per tablet are.suitable.

Other types pf tablet may be used provided that

a) they conmtain a quantity of potassium sulfate such that 7 g of petassium sulfate can be dispensed using an
integer humber of whole tablets, and

b) they conptain no salts of toxic metals such as selenium*or mercury.

5.2 Sulfuric acid (H,SO,), with mass fraction of at least 95% to 98 %, nitrogen [free
[o29(HoSO, )= 1,84 g/ml approximately].

5.3 Hydrggen peroxide solution (H,0,), approximately 30 g of H,O, per 100 ml.
5.4 Antifqaming agent
A silicone preparation is recommeénrded, for example with a mass fraction of 30 % aqueous emulsion.

5.5 Sodium hydroxide ‘solution (NaOH), nitrogen free, containing approximately 40 g of NaOH per
100 ml.

5.6 Boriclacid solutions

5.6.1 Bor{cacid solution, ¢(H3BO3) = 40,0 g/I.

Dissolve 40,0 g of boric acid in 1 litre of hot water in a 1 000 ml one-mark volumetric flask. Allow the flask and
its contents to cool to 20 °C. Add 3 ml of indicator solution (5.7.1). Adjust to the mark with water and mix well.

Store the solution, which will be light orange in colour, in a borosilicate glass bottle. Protect the solution from
light and sources of ammonia fumes during storage.

5.6.2 Boric acid solution, ¢(H3BO3) = 10,0 g/l, to be used in the photometric endpoint titration.

Dissolve 10,0 g of boric acid in 1 litre of hot water in a 1 000 ml one-mark volumetric flask. Allow the flask and
its contents to cool to 20 °C. Add 7 ml of methyl red solution (5.7.2) and 10 ml of bromocresol green solution
(5.7.2) and mix.

2 © I1SO and IDF 2004 — All rights reserved
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Dilute to the 1 000 ml mark with water and mix well. Neutralize the boric acid solution with 0,1 mol/l sodium
hydroxide until its colour changes to green.

NOTE The addition of 3 ml of 0,1 mol/l NaOH into 1 litre of 1 % boric acid usually gives good adjustmen

5.7

5.71

Indicator solutions

Indicator solution to be used in the pH endpoint titration

ts.

Dissolve 0,1 g of methyl red in 95 % (volume fraction) ethanol. Dilute to 50 ml with the ethanol. Dissolve 0,5 g
of bromocresol green in a small quantity of 95 % (volume fraction) ethanol. Dilute to 250 ml with the ethanol.

Mix
mix

5.7.2

titrat

a)
b)
5.8

If the

hmounts of one part of methyl red solution with five parts of bromocresol green solution{or
both solutions.

ion
Pissolve 0,1 g of bromocresol green in 100 ml of 95 % (volume fraction) ethanol.
Pissolve 0,1 g of methyl red in 100 ml of 95 % (volume fraction) ethanol.

Hydrochloric acid standard volumetric solution, ¢(HCI) =(0,1 + 0,0005) mol/l.

solution, ¢(HCI) = (0,05 + 0,0005) mol/l, is recommended.

5.9

Imm
temg

5.10
fract

Do n
5.11

Do n

6

Ammonium sulfate [(NH,),SO,], minimum assay99,9 % (mass fraction) on dried material

bdiately before use, dry the ammonium sulfate at 102 °C + 2 °C for not less than 2 h. d
erature in a desiccator.

Tryptophan (C;,H;,N50,) or dysine hydrochloride (CgH,5CIN,O,), minimum assay
on).

ot dry the reagents in an oven before use.
Sucrose, with a nitrogén content of not more than 0,002 % (mass fraction).

ot dry the sucrose’in an oven before use.

Apparatus

tombine and

Indicator solution to be used in the boric acid solution (5.6.2) for the,photometiic endpoint

titration (9.2.3) is carried out manually, the use of a morediluted hydrochloric acid standafd volumetric

ool to room

D9 % (mass

USUTI laberatory apparatus and, in particular, the following.

6.1

6.2

6.3

Water bath, capable of being maintained at between 38 °C and 40 °C.
Analytical balance, capable of weighing to the nearest 1 mg, with readability to 0,1 mg.

Digestion block, aluminium alloy block or equivalent block, fitted with an adjustable

control and device for measuring block temperature.

6.4

6.5

Digestion tubes, of capacity 250 ml, suitable for use with the digestion block (6.3).

Exhaust manifold, suitable for use with the digestion tubes (6.4).

© ISO and IDF 2004 — All rights reserved
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6.6

with mains water supply.

Centrifugal scrubber apparatus, filter pump or aspirator, constructed of acid-resistant material, for use

6.7 Automatic pipettes (dispensers), of capacity 5 ml and 10 ml.
6.8 Graduated measuring cylinders, of capacity 50 ml.
6.9 Distillation unit, capable of steam distilling, manual or semi-automatic, suited to accept the digestion

tubes (6.4) and the conical flasks (6.10).

6.10 Conical flasks, of capacity 250 ml.

6.11 Buret
ISO 385:—,

6.12 Autor
The pH-met
procedures.
7 Samp

Sampling is
method is gi

It is importa
changed du

8 Prepa

Warm the test sample in the water bath (6.1)"to between 38 °C and 40 °C. Cool the sample to

temperature

!

te, of capacity 25 ml, with a readability of at least 0,01 ml, complying with the requiremen
class A. Alternatively, an automatic burette may be used if it fulfils the same requirements.

natic titrator, provided with a pH-meter.

pr shall be correctly calibrated in the range of pH 4 to 7 following normal laboratory pH-calibr

ing

not part of the method specified in this part of 1ISO 8968}IDF 20. A recommended sam
ven in 1ISO 707.

t that the laboratory receive a sample which is truly<representative and has not been damag
ng transport or storage.

ration of test sample

while gently mixing the test sample immediately prior to weighing the test portion (see 9.1).

ts of

ation

pling

ed or

foom

9 Procefure

9.1 Test portion and pretreatment

NOTE 1 Il the normal{eourse of events, the test samples are analysed in batches according to the desgribed
procedure.

Place the required‘number of Kjeldahl catalyst tablets (5.1), containing 7 g of potassium sulfate, in a clean and
dry digestion tube (6.4). Weigh, to the nearest 0,1 mg, approximately 2 g of prepared test sample (Clause 8)

into the tube.

NOTE 2 For advice on test portion size to apply this method to dairy products other than milk, see Annex B.

Carefully add 10 ml of sulfuric acid (5.2) using an automatic pipette (6.7), followed by three or four drops
antifoaming agent (5.4). Gently swirl the tube to mix its contents. Leave the tube and its contents to stand for
5 min. Carefully, add 5 ml of hydrogen peroxide solution (5.3) by using an automatic pipette (6.7) while
allowing the solution to run down the inside of the tube. Gently swirl the tube again to mix its contents. Leave
to stand for 10 min.

© ISO and IDF 2004 — All rights reserved
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9.2 Determination

9.2.1 Digestion

Transfer the digestion tube and its contents (9.1) to the digestion block (6.3) set at the temperature specified
by the manufacturer. Immediately place the exhaust manifold (6.5), which is connected to a centrifugal
scrubber or similar device (6.6), in the top of the tube.

Digest the test portion for the period specified by the manufacturer of the block. Take care that charred digest
does not foam up the neck of the digestion flask. Digestion is normally completed in 40 min to 60 min when
the remaining solution is visually clear. Digest the test portion for a further 15 min after the solution has
becgme clear.

Remove the tube from the block with the exhaust manifold in place and allow cooling for atleast 15 min. Once
the tubes are sufficiently cool to handle, remove the exhaust manifold and carefully add 50 ml|of water to
each tube.

NOTE In automated systems, the water addition is done automatically in the distillatien tnit.

9.2.3 Distillation

Transfer the digestion tube (9.2.1) to the distillation unit (6.9).

Where the distillation unit is fully automated to include titration-of‘the ammonia content of the distillate, follow
the manufacturer's instructions for operation of the distillation ‘unit. Where titration of the ammonja content of
the distillate is performed manually, the below-mentioned procedure applies.

Placg a conical flask (6.10) containing 50 ml of borie\acid solution with indicator solution (5.6./1) under the
outlgt of the condenser so that the delivery tube is below the surface of the excess boric acid solution. Adjust
the distillation unit to dispense 40 ml of sodium hydroxide solution (5.5).

Opetate the distillation unit in accordance with the manufacturer's instructions and distil off the ammonia
libergted by the addition of the sodium:hydroxide solution. Collect the distillate in the excess boric acid
solution.

NOTE In a semi-automatic distillation unit, the addition of excess sodium hydroxide and the steam Histillation are
performed automatically.

9.2.3 Titration

Titrate the content$.0f the conical flask (9.2.2) with hydrochloric acid standard volumetric solution (5.8) using a

e amount of
gnetic stirrer

bure
titran
platg

te (6.11)._The endpoint is reached at the first trace of pink colour in the contents. Read th
t used by.estimating the burette reading at least to the nearest 0,05 ml. An illuminated ma|
may-+aid visualization of the endpoint.

Altematively, titrate the contents of the conical flask (9.2.2) with the hydrochloric acid standand volumetric
solution (5.8) using a properly calibrated automatic titrator provided with a pH meter (6.12). The pH endpoint
of the titration is reached at pH 4,6, being the steepest point in the titration curve (inflection point). Read on
the automatic titrator the amount of the titrant used. The endpoint can be also detected by a photometric
probe or cell.

NOTE The first trace of pink is observed between pH 4,6 and 4,3 for the indicator system and the boric acid solution
specified in this method. In practice the rate of change of pH as a function of added 0,1 mol/l HClI is very fast within this
range of pH. It takes about 0,05 ml of 0,1 mol/l HCI to change the pH by 0,3 units in the range of pH from 4,6 to 4,3 in this
system.

© ISO and IDF 2004 — All rights reserved
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9.3 Blank test

Carry out a blank test following the procedure described in 9.1 to 9.2.3 by taking 2 ml of water and about
0,20 g of sucrose (5.11) instead of the test portion. Keep a record of blank values. If blank values change,
identify the cause.

It is recommended to add a further three or four drops of the antifoaming agent (5.4) to the digested blank
prior to distillation, to reduce frothing.

The amount of titrant used in the blank test should always be greater than zero. Blanks within the same
laboratory should be consistent over time. The blank should not be pink prior to beginning the titration. Usually

in such casgs, the conical flasks are not clean or water from the air that may condense on the outside_gf the
condenser gpparatus has dripped down into the collection flask to cause the contamination. Typical tblank
values are egual or below 0,15 ml.

NOTE The purpose of the sucrose in a blank is to act as organic material to consume an amaount of sulfuri¢ acid
during digestipn that is roughly equivalent to a test portion.

The blanks for test samples other than milk should contain a mass of sucrose that will'consume approximately
the same amount of acid during digestion as an average sample.

9.4 Recoyery tests

9.4.1 Chefk the accuracy of the procedure regularly by means of the fellowing recovery tests, carried qut in
accordance with 9.1 t0 9.2.3.

9.4.2 Chefk the efficiency of the digestion and distillation procédures by using a test portion of either 0j06 g
of lysine hydrochloride or 0,08 g of tryptophan (5.10), together with 0,15 g of sucrose (5.11), each weighgd to
the nearest P,1 mg. Determine the nitrogen content according to the procedure described in 9.1 t0 9.2.3] The
expected nitfogen content is 15,33 % in lysine and 13,72-%'in tryptophan, both mass fractions.

NOTE The amount of added sucrose is for the determination of the nitrogen recovery under the conditions ¢f the
average amoyint of residual acid present at the end of\digestion when testing a test sample of milk. For samples othef than
milk, see 1SO[8968-1|IDF 20-1:2001, Annex A.

The nitroger| recovery from the lysine hydrachloride or tryptophan shall lie between 98 % and 100,0 %.

9.4.3 Prepare a solution of the ammonium sulfate (5.9) with an exact concentration of 0,05 mol/l. Pipgtte a
10,0 ml aligliot of the ammonium~sulfate solution into a digestion tube. Add 50 ml of water. Determing the
nitrogen content of the solution-according to the procedure described in 9.2.2 and 9.2.3.

Alternatively, directly weigh 0,06 g of ammonium sulfate (5.9) into a digestion tube. The expected nitrpgen
content in ammoniumysulfate is 21,09 % (mass fraction).

The nitroger] recovéry from the ammonium sulfate shall be between 99,0 % and 100,0 %.

9.4.4 Restits—im—eitherof-the recoverytests (942 and 943) tfower-than—98;0-% (ill 942) or-99;0-% (in

9.4.3), or higher than 100,0 %, indicate failures in the procedure and/or inaccurate concentration of the

standard vol

umetric hydrochloric acid solution (5.8).
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10 Calculation and expression of results

10.1 Calculation of nitrogen content

10.1.1 Calculate the nitrogen content of the sample wy, expressed as a percentage by mass, by using the
following equation

14007 (Vs — V) M,

m

WN

whelfe

is the numerical value of the volume, in millilitres, of the hydrochloric acid standarf volumetric
solution (5.8) used in the determination (9.2.3), expressed to at least the nearest:0;05 ml

V.

S

V', is the numerical value of the volume, in millilitres, of the hydrochlorjc\@cid standarfl volumetric
solution (5.8) used in the blank test (9.3), expressed to at least the nearest'0,05 mi;

is the numerical value of the exact molarity of the hydrochloric‘acid standard volumetric solution
(5.8), expressed to four decimal places;

m is the numerical value of the mass, in grams, of the testyportion (9.1), expressed to|the nearest
0,1 mg.

10.1{2 Express the obtained results to four decimal places if.needed for further calculations. For end results,
express those obtained for the nitrogen content to three~-decimal places and those for the protejn content to
two gecimal places.

The [obtained results should not be rounded further until the final use of the test value is made. This is
particularly true when the values are going ta)be used for further calculations. One example [is when the
indivjdual test values obtained from the analysis of many sample materials are used to calcylate method
perfgrmance statistics for within and betiveén laboratory variation. Another example is when the values are
used as a reference for instrument calibration (e.g. infrared milk analyser) where the valued from many
samples will be used in a simple ormultiple regression calculation. In such cases, the obtained rg¢sults should
not e rounded before they are used for further calculations.

10.2 Calculation of crude-protein content

10.2{1 Calculate the-crude protein content, w,, expressed as a percentage by mass, using the following
equdtion:

Wp = WN <6,38

whele

WN ; cimal places
(10.1);

6,38 is the generally accepted multiplying factor to express the nitrogen content as crude protein
content.

10.2.2 Express the obtained results for the crude protein content to three decimal places if needed for further
calculations. For end results (see 10.1.2), express these to two decimal places.

© ISO and IDF 2004 — All rights reserved 7
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11 Precision

11.1 Interlaboratory test

Details of an

interlaboratory test on the precision of the method are summarized in Annex A.

The values derived from this test may not be applicable to concentration ranges and matrices other than those

given.

11.2 Repeatability

The absolut
identical tes

interval of time, will in not more than 5 % of cases be greater than 0,0055 % for nitrogen content- (0,035

crude protei

11.3 Reprq
The absolut

material in d
cases be gre

12 Testr

The test rep

a) all information necessary for the complete identification<f the sample;

b) the sam
c) the test
d) all oper
details ¢
e) the test
recover

b difference between two independent single test results, obtained using the same metho
material in the same laboratory by the same operator using the same equipment within-a

N content).
pducibility
b difference between two single test results, obtained using the same_method on identica

fferent laboratories with different operators using different equipment, will in not more than 5
ater than 0,0071 % for nitrogen content (0,045 % for crude protein content).

bport

prt shall specify:

pling method used, if known;
method used, with reference to this part of 1ISO 8968 | IDF 20;

hting details not specified in_this part of ISO 8968 IDF 20, or regarded as optional, together
f any incident which may have influenced the result(s);

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

d on
short
o for

test
% of

with

f the
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