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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 (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex
assessmen
Barriers to

The comnj
Cereals an

This secon
been techn

[SO 21415
— Part1;
Part 2:
Part 3:

Part 4:

5 drawn to the possibility that some of the elements of this document may be the subjec
ts. ISO shall not be held responsible for identifying any or all such pateht rights. Detail
rights identified during the development of the document will be in the Ihtroduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

blanation on the meaning of ISO specific terms and €xpressions related to confory
L, as well as information about ISO’s adherence to.the WTO principles in the Techn
Trade (TBT) see the following URL: Foreword - Supplementary information

ittee responsible for this document is ISO/TC 34, Food products, Subcommittee S
/ pulses.

d edition of ISO 21415-2 cancels and replaces the first edition (ISO 21415-2-2006) which
ically revised.

onsists of the following parts, under the general title Wheat and wheat flour — Gluten cont
Determination of wet glutert:by a manual method

Determination of wet gluten and gluten index by mechanical means
Determination of dry’gluten from wet gluten by using an oven-drying method

Determinatioirof dry gluten from wet gluten by a rapid drying method

are
the
the

t of
s of
| /or

not

hity
ical

N
C 4,

has

ent:

© ISO 2015 - All rights rese

rved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=b0a8897a645ebc9839a299c14e3933c2

ISO 21415-2:2015(E)

Introduction

The alternative techniques specified in this part of ISO 21415 and in ISO 21415-1 for isolation of wet
gluten (i.e. manual extraction and mechanical extraction) do not generally yield equivalent results. The
reason for this is that for full development of the gluten structure the dough needs to be allowed to rest.
Hence, the result obtained by manual extraction is usually greater than that obtained by mechanical
extraction, especially in the case of wheat with high gluten content. Therefore, the test report should
always state the technique used.

© ISO 2015 - All rights reserved v
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Wheat and wheat flour — Gluten content —

Part 2:
Determination of wet gluten and gluten index by
mechanical means

Thi
ind
met
the

2
For

2.1
wel
Visd

Scope

5 part of ISO 21415 specifies a method for determining the content of wet gluten and
bx for wheat flours (Triticum aestivum L. and Triticum durum Desf) by meehanical n
hod is directly applicable to flours. It also applies to common and durun¥wheat after

r particular size distribution meets the specification given in Table B.1"

Terms and definitions

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

gluten
oelastic substance consisting mainly of two protéin fractions (gliadin and glutenin) i

form, obtained in the way indicated in this part of ISO 21415 or in ISO 21415-1

2.2
glu
pro

Not

2.3

gr
res

2.4

fen index
portion of wet gluten remaining on the Sieve after centrifugation

b 1 to entry: The higher the index, the,stronger the gluten is.

nd wheat
It of experimental grinding of whole wheat with the granulometry cited in Table B.1

floyr

fing

3

Pre

ly ground wleat endosperm with a granulometry of less than 250 pm

Princ¢iple

paration of a paste from a sample of flour or of ground wheat and a sodium chloride

the gluten
eans. This
brinding, if

h hydrated

solution in

the equipment’s chamber; separation of the wet gluten by washing this paste with a sodium chloride
solution, followed by removal of excess washing solution by centrifugation and weighing the residue.
The gluten index is obtained after centrifuging to force the wet gluten through a special sieve. The
percentage of wet gluten remaining on the sieve after centrifuging is defined as the gluten index.

4

Reagents

Use only reagents of recognized analytical grade, unless otherwise specified and distilled or
demineralized water, or water of equivalent purity.

© ISO 2015 - All rights reserved
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4.1 Sodium chloride solution, 20 g/1.

Dissolve 200 g of sodium chloride (NaCl) in water, then dilute to 10 1. When using this, it is recommended
that the temperature of the solution be 22°C + 2 °C.

It is advisable to prepare this solution specially every day.

4.2 Solution of iodine/potassium iodide (Lugol’s solution).

Dissolve 2,54 g of potassium iodide (KI) in water. Add 1,27 g of iodine (I2) to this solution and, when the
reagents have completely dissolved, dilute to 100 ml with water.

5 Apparatus

Usual laboratory apparatus and, in particular, the following items.

5.1 Autdmatic gluten separation unit 1), (single or double) consisting of a washing/mixing

chamber, 1ill(s) (see Figures A.1 and A.2) and an electronically controlled distribution device| for
extracting the gluten.
5.1.1 Mikxing/washing chamber(s), fitted with replaceable chrome-plated sieve support(s) with

polyester s

The distan
This value

5.1.2 10

plastic tubg.

5.1.3 Dig
(4.1) used

For a deta
ISO 21415

5.2 Dis
accuracy o

5.3 Cen

eves with an 88 pum mesh gap and polyamide sieves with ah 840 um mesh gap.

should be checked with the calibrated thickness shims supplied.

I plastic drum, to contain the sodium chloridessolution (4.1) connected to the equipment

h

tribution system, consisting of a peristaltic pump allowing the sodium chloride solu

iled description of the unit.and for detailed operating instructions, users of this par
thould consult the leaflet oftthe maker of the equipment used.

nser, for the sodium -chloride solution, permitting delivery of 3 ml to 10 ml with
+0,1 mlL

ifuge, capableof maintaining a rotational frequency of 6 000 = 5 per minute and produ

a radial acgeleration.of2 000 g, fitted with 2 perforated plates with holes of diameter 600 pm and

2 receptac
index (cf. F

5.4 Bala

jgures-A.3 and A.4).

Ce between the milling hook and the chrome-plated sieve support shall be 0,7 mm * 0,05 jam.

by a

fion

or washing the gluten to be deliveredsat a constant rate of between 50 ml/min and 56 ml/inin.

t of

an

Cing
Jor

s 22 mm.in diameter equipped with a grid containing 600 um holes, to determine the glyten

1.1 PR N o041
L, Lalluldtcu tU U, U 1 &.

5.5 Stainless steel spatula.

5.6 Beakers with 500 ml capacity (to catch the rinsing water).

5.7 Stainless steel or plastic grippers.

1) The Glutomatic unit (types 2100 and 2200) made by Perten Instruments AB (Sweden) is the mechanical
device most widely used at present for this purpose. This information is given for the benefit of users of this part of
ISO 21415 and in no way implies that [SO approves or recommends exclusive use of this device. Other equipment
may also be used if it yields similar results to those of the Glutomatic unit or those of the method described in
ISO 21415-1.
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5.8 Lab crusher, capable of producing a ground product with a granulometry meeting the
requirements of Table B.1.

5.9 Watch glass.

6 Sampling

It is important for the laboratory to receive a truly representative sample which has not been damaged
or altered during transport or storage.

Theg method specified in this part of ISO 21415 does not cover sampling. A recommendefl sampling
method is given in ISO 24333.

7 |Preparation of test sample

Horhogenize the samples. Before measuring the gluten content, grind the wheat grains and ¢rush them
with a lab crusher (5.8), as indicated in Annex B. Special precautions sheuld be taken during grinding
and storing to prevent any alteration to the moisture content of samples:

8 |[Procedure

8.1 General

The operations of preparation and washing of the douigh are carried out continuously withf automatic
equiipment (5.1). Follow the instructions supplied by-the manufacturer of the equipment usef.

8.2| Testing

Weigh 10 g of the sample to within 0,01 glfor testing and transfer to the unit’s washing/mixing chamber
(5.1.1). Ensure that the washing chamber is fitted with a suitable sieve, which has been|previously

When testing flour samples, on€ or more fine polyester sieve(s) (88 um aperture) is/are ysed. When

polyamide sieves with amesh gap of 840 pm. In that case, the test starts with the fine sleve and in
ition a coarse sievé-is used for the second step in the method.

The gluten index is generally measured using only 88 um polyester sieves and 840 pum polyaiide sieves
for the preparation of the wet gluten. If metal sieves are used, this shall be clearly noted in the fest report.

8.3| Paste preparation

As h'starting suggestion, add 4,8 ml of sodium chloride solution (4.1) to the test sample with the
dispenser (5.2). Aim the flow of saline solution at the chamber wall so that it does not go through the
sieve. Gently shake the washing chamber to ensure that the saline solution is uniformly distributed
over the flour.

It may be necessary to adjust the amount of saline solution used for samples with very high or very low
gluten content. If forming a consistent paste turns out to be difficult (the chamber is flooded during
washing), the amount of saline solution added should be reduced (minimum of 4,2 ml). If very hard firm
gluten forms during mixing, the amount of solution should be increased to 5,2 ml.

The preparation time is set by the manufacturer at 20 s, but this may be adjusted by the user, if
necessary. If so, contact the manufacturer to obtain information on adjusting the regulator.

© IS0 2015 - All rights reserved 3
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8.4 Paste washing

8.4.1 Detection of starch

For the detection of starch, press out some drops of the washing solution from the gluten ball into a
watch-glass (5.9) and add a few drops of a solution of iodine (4.2) to it. If the colour of the solution
does not change, the washing out procedure is completed. If the colour of the solution turns into blue, it
indicates that starch is still present and the washing out procedure should be continued until the starch

cannot be detected.

8.4.2 Fld

The washing time is set by the manufacturer at 5 min. A volume of 250 ml to 280 ml of sodium.chlo

solution is
constantp

8.4.3 Gr

After 2 mi
gluten and
large-grad
of cold wat

Place the ¥
working p

8.4.4 Sp

If the auto
repeat the

8.5 Spin
If the glute]

When was
Check that

Divide the

Operate th|
the gluten

There is nd

ur

usually required for washing. The solution is delivered automatically by the equipment
re-set rate of between 50 ml/min and 56 ml/min (depending on the equipment):.

pund wheat

h of washing, stop the equipment, remove the washing chamber with the partially was
transfer all the content, including bran particles, to another washing chamber containi
b sieve (840 um). This can be done by placing the washing chariber beneath a gentle stre
er (turning one sieve round to face the other and positioningthe finer sieve on top).

vashing chamber with the coarser sieve containing the‘transferred lump of gluten in
sition and continue washing until the washing sequence ends.

pcial case

matic washing process does not wash the paste sufficiently, and if the equipment allow
test with a higher volume of sodium chlegide solution.

ning and weighing the wet gluten
n index has to be determinedythis operation is not needed, so go directly to 8.6.

hing is complete, remove the wet gluten from the washing chamber using the grippers (&
no gluten remains insidéethe washing chamber.

e centrifuge’to remove the excess solution from the gluten (the pre-set time is 60 s). Remn
pbiece with/the metal grippers (5.7) and weigh it all (m1) immediately to within 0,01 g (5.4

need'to divide the gluten if a stabilizer is used inside the centrifuge.

sluten into two equdl lumps and place them on the perforated plates of the centrifuge ($.3
pressing dpwn on them lightly.

Fide
at a

hed
g a
bam

the

ove

.

If a double unit is used, two lumps of gluten will be produced. These should be treated separately one
after the other.

8.6 Determining the gluten index

The extracted lump of gluten shall be centrifuged, without dividing it. Hence, two gluten measurements
should be taken at the same time. This operation is possible with a double-facility unit. In case of a
single-facility unit, a counterweight should be used during centrifuging.

After washing (8.4) and omitting the spin, use the grippers (5.7) to place the lump of gluten in the
receptacle (5.3) provided. This is a tricky operation and shall not stretch or compress the gluten. The
interval between the end of the washing cycle and the start of centrifuging should be between 20 s and
30 s. Centrifuging is programmed for 60 s.

4 © IS0 2015 - All rights reserved
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After centrifuging, remove the receptacle and check that no gluten remains inside the centrifuge. Using
the spatula (5.5), carefully scrape up all the gluten which has passed through the sieve. Weigh this to
within 0,01 g (5.4). Leave this quantity on the balance and add the gluten remaining on the sieve (inside
the receptacle) to estimate the total mass of wet gluten.

On

ly the sieve cassette (5.3) should be used for the gluten index determination.

8.7 Number of measurements

Take two measurements from the same sample.

9

9.1| The wetgluten content (Ghum), expressed as a percentage by mass, is calculated with the F|

whére mq is the mass of wet gluten (see 8.5), in grams.

Calculations and record of results

Ghum = m1 x 10

prmula (1):

)

The result will be the arithmetical average of two readings if the repeatability conditions (s¢e 10.2) are

obsprved. Express the result to within one decimal place.

9.2] The gluten index is calculated with Formula (2):

lguten mlm—_lmﬂ * 100 2)
whére

m1 is the total mass of wet gluten, in grams;

my is the mass of gluten, in grams; that has passed through the sieve.
The result will be the arithmetical average of two readings if the repeatability conditions (s¢e 10.2) are

observed. Express the result to/within one unit.

10(Precision

10.

Det

val
sta

1 Interlaboratory tests

ed.in the field of application.

hils of thevinterlaboratory tests in terms of the method’s precision are summarized in Afjnex C. The

than those

qles obtained from these tests may not apply to concentration ranges and matrices other

That is, for a wet gluten content between 17,6 % and 34,7 % and a gluten index between 43 and 98.

© ISO 2015 - All rights reserved
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10.2 Repeatability

The absolute difference between two independent test results obtained by the same method, on an
identical material tested in the same laboratory by the same operator using the same equipment within
a short period of time, will in not more than 5 % of cases be greater than the values given below.

Standard deviation of Limit of
repeatability repeatability
Sr r
Wet gluten (%) 0,4 1,1
Gluten index < 70 3 8
Gluten index > 70 2 6

10.3 Reproducibility

The absolyte difference between two individual test results, obtained by the same method or] an
identical nfaterial tested in different laboratories by different operators using different equipment, will
in not mor¢ than 5 % of cases be greater than the values given.

Standard deviation of Limit of
reproducibility reproducibility
SR R
Wet gluten (%) 1,0 2,8
Gluten index < 70 11 31
Gluten index > 70 5 14

10.4 Critical difference

10.4.1 Comparison of two sets of measurements in the same laboratory

The critica| difference, d¢ 1, is the deviation between two averaged values obtained from two test respults
in conditiops of repeatability.

dC'r=2,85r L‘i‘i =2,8Sr \/I = 1,985r
an 2n2 2
where
Sr is the\standard deviation of repeatability;

n1 and|ny | sare the number of test results corresponding to each of the averaged values.

6 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=b0a8897a645ebc9839a299c14e3933c2

ISO 21415-2:2015(E)

10.4.2 Comparison of two sets of measurements in two laboratories

dc,r=2,8 \/S,% —53[1—L—ZLJ =2,84/S2-0,552

2ny  2n,
where
SR is the standard deviation of reproducibility;
Sr is the standard deviation of repeatability;

npand ny  are the number of test results corresponding to each of the averaged values

Critical difference Critical difference
dc,r dcr
Wet gluten (%) 0,8 2,7
Gluten index < 70 6 30
Gluten index > 70 4 13

11|Test report

The test report shall contain at least the following infofmation:

a) |all information needed for complete identification of the sample;

b) |the method used and the reference to this part of ISO 21415 (ISO 21415-2);

c) |all operational details not stipulated-in this part of ISO 21415 or considered as optiorjal, and the
details of any incidents likely to-have had repercussions for the test result(s);

d) |if the tests were carried out'in conditions of repeatability, the final result obtained.

© IS0 2015 - All rights reserved 7
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Annex A
(informative)

Washing chamber and mill of the Glutomatic unit and centrifuge

The apparatus shown in Figures A.1 and A.2 is that given in Reference [6]:

Key
1
2

mixing
kneade

0,7

Dimensions in millime

washing chamber
3

Figure A.1 — Equipment for separating the gluten

tres

© ISO 2015 - All rights reserved
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Dimensions in millimetres

A
P

\

24 26+0,05

Figure A.2 — Kneader

%] )
[ U
7 Tl [ ]
v4 T i ]
/
Aﬂ
) |

Figure A.3 — Centrifuge
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Figure A.4 — Centrifuge receptacle for the gluten index

10 © IS0 2015 - All rights reserved
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Annex B
(normative)

Preparation of ground wheat

As stated in the field of application, this method also applies to wheat after crushing in a lab crusher (5.8).

Glufen formation and washing are influenced by the granulometry of crushed samples{The crusher

usef shall be capable of producing a crushed product meeting the specifications in Table B.1

Table B.1 — Sieve mesh gap and granulometry required for samples

Mesh gap Sample passing through the sieve
pum %
710 100
500 95%0 <100

210 to 200 80 or less

It should be emphasized that Table B.1 is used for on-going adjustment of the crusher. All the grounds
(cryshed product) are subjected to measurement. Granulemetry should be checked regularly by using a

conjpletely homogenized sample and a suitable laboratory boulter.

The crushing method used to prepare the crushed:wheat sample influences the results of glufen content
megsurement. Different crushers will produce @ different distribution of granulometric fractions and
thid will introduce variations into formation of the paste and the washed gluten. To obtain Jomparable

restilts, the same sample preparation methed should be used.

h a representative sample of wheat so that it meets the granulometry specifications appearing in
Tabje B.1. The crusher should be carefully supplied with wheat to avoid overheating and oyerloading.

Crughing should continue for 30s to 40 s after all the sample has entered the crusher. Tp complete

cruphing, the wheat should be withdrawn in small quantities (up to 1 %).

© ISO 2015 - All rights reserved
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