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Foreword

[SO (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 (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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ISO 24557:
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Pulses — Determination of moisture content — Air-oven method

1 Scope

This document specifies a routine reference method for the determination of moisture content of pulses.

This document is applicable to chickpeas, lentils, peas, lupinus and all classes of beans with the exception of

soybeans.

2 Norm

ative references

There are o normative references in this document.

3 Term

For the puj
ISO and IE

ISO On
IEC El¢

3.1
moisture ¢
loss of mag

s and definitions
poses of this document, the following terms and definitions apply.
[ maintain terminology databases for use in standardizatjon at the following addresse

line browsing platform: available at https://www.is@:0rg/obp

ctropedia: available at https://www.electropediaorg/

Content
s fraction

Note 1 to entry: The moisture content is expressed as a percentage mass fraction of loss undergone by

under the c

nditions specified in this document.

4 Pringiple

The metho
when heat
the grindir
5 Appa

The usual |

d determines moisture’content as the loss of mass fraction, expressed as a percentage,
bd under specified conditions. A preconditioning stage is used to minimize moisture
g stage.

ratus

aboratory apparatus and, in particular, the following shall be used.

2]

the product

pf a sample
oss during

5.1 Laboratory mill, having the following characteristics:

a)
b)

9

develo

d)

made of material that does not absorb moisture;

easy to clean and having as little dead space as possible;

pment of heat and, as far as possible, without contact with the outside air;

adjustable so as to obtain particle size characteristics given in Table 1.

© IS0 2024 - All rights reserved
1

enabling grinding of 30 g of pulses grains to be carried out rapidly and uniformly, without appreciable


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=5a3265b6cf5ee9c681d4221c2b4d01e2

ISO 24557:2024(en)

Table 1 — Particle size characteristics of products not requiring grinding

Particle size characteristics Proportion
mm %
<1,7 100
>1,0 <10
<0,5 >50

Cutting grinders D cooled by a water-circulation systems with a rotation speed in the range of 20 000 r/min
to 25 000 r/min are strongly recommended and suitable with these requirements.

5.2 Constant temperature oven, either gravity-convection or mechanical-convection, capable of being
maintained within the range of 130 °Cto 133 °C.

The oven §
again reac
maximum

For the ver

An alterna
ventilation|
may be tes

a)
b) drying
¢) heatin

The result

hall have a heat capacity such that, when initially adjusted to a temperature pf 131,
h this temperature in less than 45 min (preferably in less than 30 min) afterinser
humber of test portions that can be dried simultaneously.

ification of the condition 131,5 °C * 1,5 °C, a metrological control shall be'performed.

tive to the metrological control can be done with the determination of the effective
using durum wheat semolina, of maximum particle size 1 mm, agithe test material. The
Led by:

inserting the maximum number of test portions that the oven €an‘accommodate;

them at a temperature of 131,5 °C + 1,5 °C;
b the same test portions for 2 h and then for a further 1 h.

should not differ by more than 0,15 g of moiSture per 100 g of sample.

5.3 Moigture metal dish, non-corrodible under the test conditions, or glass dish, with a lid ang

effective sy

5.4 Dryi
that enabld

5.5 Airti

5.6 Anal
accuracy o

6 Samp
Sampling i

rface area enabling the test portion tobe distributed so as to give a mass per unitarea of s

Ing trays, made of a non-absorbent material (glass or metal), and having an effective si
s a test portion of 50 g tobe'a single layer.

ght desiccator, with.an effective desiccant.

ytical balance))dble to weigh with an accuracy of +0,001 g and therefore having
f 0,000 1 g capable of being read to at least the nearest 1 mg.

ling

b °C, it can
tion of the

ness of the
ventilation

| having an
£ 0,3 g/cm?2.

irface area

r a display

E nat part of the method cppr‘ifipd inthis document A recommended cnmp]ing metho

is given in

ISO 24333.

Ensure that the laboratory receives a sample that is truly representative and that has not been damaged or
changed during transport and storage.

1) The IKA A 10 and Foss Knifetec grinders are examples of suitable products available commercially. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO of these products.
Equivalent products may be used if they can be shown to lead to the same results.

© IS0 2024 - All rights reserved
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7 Procedure

7.1 General

If sample moisture content is within the range 9 % mass fraction to 13 % mass fraction, proceed directly to 7.3.

Perform two single determinations per laboratory sample under the conditions specified in 7.2 to 7.4. If the
absolute difference between the two results is more than the repeatability limit, r, repeat the determination
until the results meet this requirement.

7.2 Preconditioning of laboratory sample

Mix the sar
sample int
Preconditi
a) Prefer
and 13
for 2 h
NOTE
b) Option
where
which
If using md
Record the

Ensure that the moisture content after preconditioninghas been reduced to between 9 % mass f1

13 % mass
procedure
moisture l¢

7.3 Grin

Grind the j
mill (5.1). ]
8gintoaf
the test po

1p1c thror ngh}_y arrdt Wcigh apprT U)&iumtc}_y 56 14 ofat epresentative portion of UTgT outd
p a drying tray (preferably to a single layer). Record the mass of sample, m , to the near

bn the sample by either of the following methods:

Fed procedure: Dry the laboratory samples (as specified in 7.4) in the ovenr(5.2) betw
3 °C for 15 min. Then cool the uncovered sample to room temperature without use of a
at least.

The drying for pre-conditioning can be done ata lowest temperature (ir€. 80 °C) for alonger t

al procedure: Air dry the laboratory samples in a well-ventilated drying cabinet or a
they are not disturbed. Air dry for 48 h. The room temperature and humidity affect
the sample dries.

mass of the sample, m; ;, to the nearest 0,001 g:

fraction. Therefore, check the value periodically. Checking is even more important for t
[see b) above] as different locations vary in humidity, which affects the desired pred
bvels.

ding and test portion

ample (preconditioned-or_not, depending of the estimated water content) using the
Rapidly mix the sample with a spoon or spatula and immediately transfer a test porti
reviously dried and tared moisture dish. Cover the moisture dish and weigh. Record {
Ftion, m,, to themearest 0,001 g. Clean the mill between samples.

laboratory
pst 0,001 g.

een 130 °C
desiccator,
me (i.e. 1 h).

hy location
the level to

isture dishes, place lids on the dishes and reweigh the laboratory sample after preconditioning.

action and
he optional
onditioned

laboratory
bn of 5 g to
he mass of

If it is not possible to wéigh the test portion immediately after grinding, store the ground laboratpry sample
in a moistyre-proof container until it is weighed.

7.4 Drying

Place oper diohco Luutaiuiug thc test pot ot (occ 3), tuscth!m W 1th the }ld, Hr thc oven (52) at

131,5°C = 1,5 °C and heat for 90 min after the oven regains its temperature.

Remove the dishes from the oven, cover rapidly and transfer to a desiccator as quickly as possible. Weigh the
dishes and contents after they have reached room temperature (normally 45 min to 60 min) and record the
mass of the test portion, my;.

© IS0 2024 - All rights reserved
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8 Calculation and expression of the results

8.1 Calculation

Use one of the following formulae to determine the total loss of mass fraction, expressed as a percentage,
due to moisture removal, wy,q

Without pre-conditioning:

_ s
WH20 = —— X100
My
With pre-cpnditionins:
mgy m
Wi,0 F| 1-——L X100
My My
where
my, [is the mass, in grams, of the laboratory sample before preconditioning;
my; |is the mass, in grams, of the laboratory sample after preconditioning;
m, [is the mass, in grams, of the test portion before oven drying;
m; [is the mass, in grams, of the test portion after oven drying.
8.2 Expression of results

Calculate t
the result

9 Preci

9.1 Inte

Details of
derived frd
other than

9.2 Rep

The absolu
identical tq
interval of

he arithmetic mean of two determinations satisfying the repeatability conditions (see §
o the nearest two decimal places.

Ssion

rlaboratory test

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

m this interlaboratory test are not necessarily applicable to concentration ranges an
those given.

patability

te difference between two independent single test results, obtained using the same

st material in the same laboratory by the same operator using the same equipment wit
time, shall in not more than 5 % of cases be greater than 0,2 %, which is the repeatabi

D.2). Round

The values
d matrices

method on
hin a short
|lity limit, r,

given in Ta

les A.1 and A.Z and Figure A.1.

9.3 Reproducibility

The absolute difference between two single test results, obtained using the same method on identical test
material in different laboratories with different operators using different equipment, shall in not more than
5 % of cases be greater than 0,44 %, which is the reproducibility limit, R, given in Tables A.1 and A.2 and

Figure A.1.

© IS0 2024 - All rights reserved
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9.4 (ritical difference

9.4.1 General

Critical difference (D) is the difference between two averaged values obtained from two test results under

repeatabili

ty conditions.

9.4.2 Comparison of two groups of measurements in one laboratory

The critical difference (D) between two averaged values obtained from two test results under repeatability

conditions

is given by:

1

DC :2,

where

Sr

n, and

9.4.3 Co

The critica
test resulty

DC :2,

where

Sr

SR
n; and
9.5 Unc

It is possi
accordancd

is a valid basis to asseSs measurement uncertainty because, by definition, uncertainty charac

dispersion

The calculd

9 o
8s, |[—+—=2,8s.,/]==1,98s, =0,08
r\/2n1 2n, r\/z "

is the standard deviation of repeatability;

n, are the number of test results corresponding to each of the averaged values.

mparison of two groups of measurements in two laboratories

| difference (D) between two averaged values obtainedjn/two different laboratorie
under repeatability conditions is given by:

8«/31%—55 Ll— ]:2,8\15123—0,5553 =044

1 1
[ T
2”2

is the standard deviation of repeatability;
is the standard deviation ofreproducibility;

n, are the number of test¥esults corresponding to each of the averaged values.

brtainty, U

ble to evaluate measurement uncertainties using data obtained from studies cari
with ISO 5725:2: the reproducibility standard deviation obtained during an interlabg

of values that can be reasonably attributed to the parameter.

ited.expanded standard uncertainty should be < +2 reproducibility standard deviatior

5 from two

ied out in
ratory test
terizes the

IS.

nnnnn afaiac 11 holl
O

d o
OO

(a1

mated at a

Uncertaint

H e aditi o
ey CoOTaTarors—Siour S

maximum of:

U=2sp=0,32

where sp is

the standard deviation of reproducibility.

10 Test report

The testre

a)

port shall contain at least the following information:

all information necessary for the complete identification of the sample;

© IS0 2024 - All rights reserved
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the test method used, with reference to this document, i.e. ISO 24557:2024;
the date of the test;
the test results obtained, clearly mentioning the method of expression used;

all operating details not specified in this document, or regarded as optional, together with details of any
incidents which can have influenced the test results.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Results of an interlaboratory test

An international proficiency test involving five laboratories was carried out on pulse samples including
peas, horse beans and fava beans.

The proficiency test was organized by BIPEA during the period from May 2022 to December 2023 and the
results obtpined were subjected to statistical analysis in accordance with ISO 5725-1 and ISO 5725-2 to give
the precisipn data shown in Tables A.1 and A.2.
There is n¢ statistical link between r or R value and the moisture content (see FigureA.1) and |t has been
chosen to tlake constant values for the repeatability limit, r (mean of r values), and the'reproducipility limit,
R (mean of|R values).
Table A.1 — Results in peas (six samples)
Parameter Peal Pea 2 Peal3 Pea 4 Pea 5 Pea 6
Number of |aboratories participating 5 5 5 5 5 5
Number o_f fest results from remaining 10 10 10 10 10 10
laboratorie
Mean valug, % 12,08 12,38 11,53 10,83 11,40 12,57
Repeatability standard deviation, s, 0,02 0,05 0,02 0,03 0,04 0,05
Coefficientjof variation of repeatability, % 0,17 0,40 0,17 0,28 0,35 0,40
Repeatabilify limit, r (2,8 s,) 0,06 0,14 0,06 0,08 0,11 0,14
ReproduciHlility standard deviation, sp 0,13 0,21 0,09 0,03 0,15 0,08
Coefficientjof variation of reproducibility, % 1,08 1,70 0,78 0,28 1,32 0,64
Reproducibility limit, R (2,8 sg) 0,36 0,59 0,25 0,08 0,42 0,22
Table A.2 —-Continued results in other pulses (six samples)
Horse Horse Fava Horse Horse Horse
Parameter

beans beans beans beans beans beans
Number of |aboratories participating 5 5 5 5 5 5
Number o_f fest results from remaining 10 10 10 10 10 10
laboratories
Mean valud, % 12,00 13,04 15,46 12,86 12,64 13,48
Repeatabilifystandard deviation, s, 0,03 0,03 0,04 0,04 0,06 0,05
Coefficient 'of-variationofrepeatabitity %o 0825 6,23 0,26 6,3+ 0,47 0,37
Repeatability limit, r (2,8 s,) 0,08 0,08 0,11 0,11 0,17 0,14
Reproducibility standard deviation, sp 0,15 0,27 0,33 0,16 0,21 0,09
Coefficient of variation of reproducibility, % 1,25 2,07 2,13 1,24 1,66 0,67
Reproducibility limit, R (2,8 s) 0,42 0,76 0,92 0,45 0,59 0,25
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