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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 been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical

Commission ({ES-enalmatters-of-electretechnical-standardization-

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

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

International Btandard 1SO 6496 was prepared by Technical Committee ISO/TC 34\ _Agricultural food products,
Subcommitte¢ SC 10, Animal feeding stuffs.

This second gdition replaces the first edition (ISO 6496:1983), which has been{echnically revised.

Annex A of th|s International Standard is for information only.
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INTERNATIONAL STANDARD ©ISO ISO 6496:1999(E)

Animal feeding stuffs — Determination of moisture and other
volatile matter content

1 Scope

This International Standard specifies a method for the determination of the moisture and lether yolatile matter
content of animal feeding stuffs.

The method is applicable to animal feeding stuffs with the exception of:
a) milk products;
b) minergl substances;
C) mixturgs containing a considerable amount of milk products or minéral’substances, for example nilk replacers;
d) animalfeeding stuffs containing humectants (e.g. propylene glycol);
e) the following simple animal feeding stuffs:
O animal and vegetable fats and oils (for which method A specified in ISO 662 [1] is applicable)
O oilseeds (for which a method is specified.in ISO 665 [2]);
O oilseed residues (for which a method’is'specified in ISO 771 [3)]);
O cqreals, except maize, and cereal products (for which a method is specified in ISO 712 [4]);

O mpgize (for which the reference method specified in ISO 6540 [5] is applicable).

2 Normative reference

The followipg normative” document contains provisions which, through reference in this text, constitutg provisions of
this International Stahdard. For dated references, subsequent amendments to, or revisions of, such publications do
not apply. However, parties to agreements based on this International Standard are encouraged to ipvestigate the
possibility ¢f applylng the most recent edition of the normat|ve document indicated below. For undated references,
the latest @ n registers of
currently valid International Standards.

ISO 6498, Animal feeding stuffs — Preparation of test samples.

3 Term and definition

For the purposes of this International Standard, the following term and definition apply.

3.1
moisture and other volatile matter content
mass fraction of substances lost on drying the sample by the procedure specified in this International Standard
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NOTE
% (m/m)).

4 Principle

©1SO

The moisture and other volatile matter content is expressed as a mass fraction in percent [formerly given as

The loss of mass of a test portion of the sample on drying is determined under specified conditions depending on
the nature of the sample.

5 Apparatus and materials

Usual laborat
5.1 Analytica

5.2 Containg
allowing the t

pry apparatus and materials and, in particular, the following.
| balance , capable of weighing to the nearest 1 mg.

r , of non-corrodible metal or glass, provided with a sufficiently tight-fitting lidx and havin
st portion to be spread to about 0,3 g/cm?2.

j a surface

5.3 Electrically heated oven , well ventilated, capable of being maintained at a temperature of 103 °C 42 °C.

5.4 Electrically heated vacuum oven , capable of being maintained at @ temperature of 80°CH 2 °C, and
capable of prgducing a pressure below 13 kPa.

It shall be prqvided with a thermostat and vacuum pump, and either a‘device for the introduction of dried air, or a
device contaifing calcium oxide (CaO) as desiccant (300 g CaO for 20'samples).

5.5 Desiccatpr , provided with an efficient desiccant.

5.6 Sand, agid-washed.

6 Sampling

Sampling is njot part of the method specified.in this International Standard. A recommended samplind method is
given in ISO §497 [6].

It is important that the laboratory receive a sample which is truly representative and has not been damaged or

changed during transport or storage)

Store the san

7 Preparat

ple in such a way that deterioration and change in composition are minimized.

on of test sample

Prepare the té¢

st.sample in accordance with ISO 6498.

8 Procedure

8.1 Test portion

8.1.1 Feeding stuffs in liquid or paste form, and feeding stuffs predominantly composed of oils and fats

Place a thin layer of sand (5.6) and a glass rod into a container (5.2). Dry the container with its contents and lid in
the oven (5.3) set at 103 °C for 30 min = 1 min. Place the lid on the container, remove from the oven and allow to
cool to ambient temperature in the desiccator (5.5). Weigh the container with its contents and lid to the nearest
1 mg.
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Into the container, weigh, to the nearest 1 mg, about 10 g of the prepared test sample (clause 7). Using the glass
rod, mix thoroughly with the sand. Leave the glass rod in the container. Proceed in accordance with 8.2.

8.1.2 Other feeding stuffs

Dry a container (5.2) with its lid in the oven (5.3) set at 103 °C for 30 min £ 1 min. Remove from the oven and allow
to cool to ambient temperature in the desiccator (5.5). Weigh the container with its lid to the nearest 1 mg.

Into the container, weigh, to the nearest 1 mg, about 5 g of the prepared test sample (clause 7) and spread evenly.

8.2 Deter

mination

Place the
than one

Leave to d
remove fro

Feeding st
103 °C. Th
the change

If the change in mass is again more than 0,1 % of the mass of the test portion, ‘proceed in accordance

8.3 Chec

In order to
chemical rq

Dry the co
temperatur

period is more than 0,2 % of the mass of the test_pertion, chemical reactions may have occurred

discard the

NOTE T
0,2 % defing
repeatability]
an extra per

8.4 Samy
Take the te

Place the g
about 13 K
desiccant (|
and ensure
oven temp

c(fntainer per litre of oven volume be placed in the oven.

ntainer, with its lid beneath or beside it, in the oven (5.3) set at 103 °C. It is recommended

ry for 4 h+£0,1 h after the oven temperature has returned to 103 °C . Place thg lid on
M the oven, allow to cool to ambient temperature in the desiccator (5.5) and weighto the ng

ffs consisting mainly of oils or fats shall be dried for another 30 min & 2ymin in the ove
e change in mass between the two weighings shall not exceed 0,1 % ©f,the mass of the
in mass is more than 0,1 % of the mass of the test portion, discard the'result and repeat t

K test

check whether during drying of the test portion an unacceptable change in mass occurs
actions (for example Maillard reactions), proceed as féllows.

tainer and test portion again in the oven (5.3)-set at 103 °C for 2 h £ 0,1 h. Allow to cd
E in the desiccator (5.5) and weigh to the nearest 1 mg. If the change in mass during this

result and apply the procedure specified irv8.4.

he criterion of 0,2 % of the mass of ;the test portion should not be confused with the repea
d in 10.2. The latter concerns the absolute difference between two independent single test results
conditions. The former is based. on,the difference between two weighings of the same test portion &
od of heating in order to check'whether an unacceptable change in mass has occurred.

les giving unacceptable change in mass
st portion in accofdance with 8.1.

ontainer, withqts lid beneath or beside it, in the vacuum oven (5.4) set at 80 °C. Reduce tH
Pa and dry‘the sample at this pressure, either while admitting dried air, or in the prg

5ee 5.4)-In the latter case, disconnect the vacuum pump after the specified pressure has
that this pressure is maintained throughout the drying period. Heat the sample for 4 h +

that not more

the container,
arest 1 mg.

n (5.3) set at
test portion. If
he procedure.
with 8.3.

as a result of

ol to ambient
second drying
In this case,

tability limit of
lobtained under
efore and after

e pressure to
tsence of the
been reached
D,1 h after the

oven, immesdiatety
desiccator (5.5) and weigh to the nearest 1 mg.

=rature has returned to 80 °C. Return the oven pressure carefuIIy to atmospherlc press

re. Open the

mperature in the

Dry for additional periods of 30 min £ 1 min in the vacuum oven set at 80 °C and weigh until the change in mass
between two consecutive weighings does not exceed 0,2 % of the mass of the test portion.

8.5 Number of determinations

Carry out two determinations on test portions taken from the same test sample.
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9 Expression of results
9.1 Determination without preliminary conditioning

Calculate the moisture and other volatile matter content of the test sample, wy, in percent, by the equation:

w :wxmo%

my is the@ mass, in grams, of the test portion;
m, is the@ mass, in grams, of the container with lid including, if appropriate, sand and glass rod,

mg is the mass, in grams, of the container with lid and dried test portion including, if,appropriatg, sand and
glas$ rod.

9.2 Determination with preliminary  conditioning
NOTE For|samples which are difficult to crush, see ISO 6498.

9.2.1 Samplégs with moisture content more than 17 % and fat content leSs than 120 g/kg, which need jonly
preliminary drying

Calculate the jmoisture and other volatile matter content of the test,sample,w,, in percent, by the equation:

. :E*“ _ml+Qm3—(ms- ”h)xﬂmxmo%
Q mg H mg mo%

where
m, is the¢ mass, in grams, of the test sample;
my is th¢ mass, in grams, of the te€st'sample after extraction and/or drying and conditioning in ambignt air;
my is th¢ mass, in grams, ofdhetest portion;
m, is th¢ mass, in grams,)of the container with lid including, if appropriate, sand and glass rod;

mg is the mass, imgrams, of the container with lid and dried test portion including, if appropriatg, sand and
glas$ rod.

9.2.2 Samplgs-with high fat content and low moisture content, which need only preliminary defatting, gnd
samples with high fat content and high moisture cantent_which need Inrr-%liminr-\ry drying followed y

preliminary defatting

Calculate the moisture and other volatile matter content of the test sample, w,, in percent, by the equation:

W = O M fEme(msmm) mE o
H Mo a m3 mo%

where m, is the mass, in grams, of the fat extracted from the test sample (see ISO 6498).

For the explanation of the other symbols, see 9.2.1.
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9.3 Results
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Take as the result the arithmetic mean of the two intermediate test results (8.5), provided that the absolute
difference between the two results does not exceed 0,2 %. Repeat the procedure if the difference exceeds 0,2 %.

Express the result to the nearest 0,1 %.

10 Precision

10.1 Interlaboratory test

Details of &an interlaboratory test on the precision of the method are summarized in annex A. The/y
from this interlaboratory test may not be applicable to concentration ranges and matrices others than t

10.2 Repgatability

The absolute difference between two independent single test results, obtained using-the’same methd
test material in the same laboratory by the same operator using the same equipment-within a short in

will in not nore than 5 % of cases exceed the repeatability limit r given in or derived-from Table 1.

alues derived
hose given.

d on identical
terval of time,

Table 1 — Repeatability limit (r) and reprodueibility limit  (R)
Sample Moisture and other r R
volatile content

% % %
Mixed feed 11,43 0,71 1,99
Mixed feed concentrate 10,20 0,55 1,57
Molassed feed 7,92 1,49 2,46
Dried grass 11,77 0,78 3,00
Beet pulp 86,05 0,95 3,50
Alfalfa (lucerne) 80,30 1,27 2,91

10.3 Repyoducibility

The absolute difference betweentwo single test results, obtained using the same method on identicq
in different Jaboratories with different operators using different equipment, will in not more than 5 % of

the reprodycibility limit R giver’in or derived from Table 1.

11 Test [eport

The test repart,shall specify:

| test material
cases exceed

0 allinformation necessary for the complete identification of the sample;

0 the sampling method used, if known;

0O the test method used, with reference to this International Standard;

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

any incidents which may have influenced the test res

ult(s);

O the test result obtained, or the two test results obtained if the repeatability has been checked.
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Annex A
(informative)

Results of interlaboratory test

An interlaboratory test was organized by ISO/TC 34/SC 10, Animal feeding stuffs, in 1996 and carried out in
accordance with 1SO 5725-2:1994 [8]. In the test 23 laboratories participated. Samples of mixed feed, mixed feed
concentrate, motassed-feed;driedgrass, beetputpand-aifatfa{tocerme)weremvestigated—

Table A.1 — Statistical results of the interlaboratory test

Parameter Sample &
1 2 3 4 5 6

Number of [aboratories retained after eliminating 23 23 19 23 23 23
outliers
Mean moisture and other volatile matter 11,43 10,20 7,92 11,77 86,05 80,30
content, %
Repeatabilify standard deviation, s,, % 0,253 0,195 0,533 0,28 0,34 0,454
Repeatabilify coefficient of variation, % 2,21 1,91 6,73 2,38 0,40 0,57
Repeatabilify limitr (2,8 xs), % 0,71 0,55 1,49 0,78 0,95 1,27
Reproducibllity standard deviation, s, % 0,71 0,562 0,878 1,07 1,25 1,04
Reproducibllity coefficient of variation, % 6,22 5,51 11,09 9,09 1,45 1,30
Reproducibllity limit, R (2,8 x s3), % 1,99 1,57 2,46 3,00 3,50 2,91
2 samplel 1: mixed feed:;

Samplel 2: mixed feed concentrate;

Samplel 3: molassed feed;

Sample|4: dried grass;

Sample 5: beet pulp;

Sample 6: alfalfa (lucerne).
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