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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.
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Wheat flour — Physical characteristics of doughs —

Part 1:
Determination of water absorption and rheological

prope

1 Scop
This docu

flours and

rties using a farinograph

W

ment specifies a method using a farinograph for the determination of the water abg
the mixing behaviour of doughs made from them by a constant flour mass procedu

constant dough mass procedure.

The methd

NOTE

[his document is related to ICC 115/1[5] and AACC Method 54-21.02[€l

ative references

2 Nor:]1
The followling documents are referred to in the text in such a waythat some or all of their content ¢

requireme
the latest ¢

[SO 7121,
[SO 3696,

3 Term

For the pu
[SO and IE

IEC El

3.1
consisten
resistance|

nts of this document. For dated references, only.thé’edition cited applies. For undated 1
bdition of the referenced document (including any'amendments) applies.

Cereals and cereal products — Determination of moisture content — Part 1: Reference me

Water for analytical laboratory use — Speécification and test methods

s and definitions

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

[SO Online browsing platform: available at https://www.iso.org/obp

ectropedia; available at https://www.electropedia.org/

£y
ofa'dough to being mixed in specific conditions

d is applicable to experimental and commercial flours from wheat.(Triticum aestivum 1J.).

C maintain terminolggy-databases for use in standardization at the following addresses:

orption of
re or by a

onstitutes
eferences,

thod

Note 1 to entry: For the purposes of this document, consistency refers to the resistance of dough being mixed in a
farinograph under the conditions specified in the methodology.

Note 2 to entry: It is expressed in farinograph unit (FU) (3.2).

Note 3 to entry: Specific conditions include mixing conditions, temperature, hydration, etc.

3.2
farinogra
FU

ph unit

arbitrary unit used for consistency (3.1) on the farinogram

Note 1 to entry: For the mathematical expression of FU, see 6.1.

© IS0 2025 - All rights reserved
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Note 2 to entry: It is also possible to define an FU as a torque expressed in Nm, measured in the axis of the mixer.

3.3
maximum consistency
consistency (3.1) measured at the end of the dough development time (3.5)

Note 1 to entry: For the mathematical expression of maximum consistency, see 9.3.
Note 2 to entry: It is expressed in farinograph unit (FU) (3.2).
Note 3 to entry: See 3.7.

3.4

water absorption of flour

w.

a
volume of

(3.2) unde

water required to produce a dough with a maximum consistency (3.3) of 500 farinegrap
I the specified operating conditions

Note 1 to er
to an accur

try: Water absorption is expressed in millilitres per 100 g of flour at 14 % (mass fraction) moist
hcy of 0,1 ml.

Note 2 to enptry: Water absorption can also be expressed in % (ml per 100 g).

3.5
dough dey
DDT
DEPRECATED: peak time

time from(the beginning of the addition of water to the point on-the curve immediately before th
of the decijease of maximum consistency (3.3)

relopment time

Note 1 to entry: In cases where two peaks are observed, use the'second maximum to measure the DDT.

Note 2 to entry: See Figure 1 and 9.3.
Note 3 to entry: It is expressed in minutes to the nearéest 0,1 min.

3.6
stability
difference
500 farino

in time between the point where the top part of the curve intercepts, for the first time,
graph unit (FU) (3.2) and thelast point where leaves this line

Note 1 to enptry: This value measures the tolerance of the flour to mixing.

Note 2 to entry: When the ma@ximum consistency (3.3) of a peak curve deviates from the (500 + 20) FU ling,

this consistlency should be4sed to read the interceptions (see also B.5.2).

Note 3 to emtry: The stability is expressed in minutes, to an accuracy of 0,5 min.

3.7
degree of|softening

h unit (FU)

ure content

e first sign

the line of

the line of

differencelhe
development time (3.5)) and the helght of the centre of the curve 12 min after that pomt

Note 1 to entry: It is expressed in farinograph unit (FU) (3.2).

ine (dough

Note 2 to entry: In cases where two peaks appear, the second peak is considered to determine the degree of softening.

Note 3 to entry: The degree of softening should be expressed to the nearest 5 farinograph unit (FU).

Note 4 to entry: This definition is equivalent to ICC 155/1[3l.

© IS0 2025 - All rights reserved
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FQN
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ph quality number

length along the time axis between the point of the addition of water and the point where the height of the
centre of the curve has decreased by 30 farinograph unit (FU) (3.2) compared to the height of the centre of
the curve at the dough development time (3.5)

Note 1 to entry: It is expressed in millimetres to an accuracy of 1 mm.

4 Principle

Measuring and recording, by means of a farinograph, the consistency of a dough as it is formed from flour

and water,

NOTE
added. The
the various

5 Reagent
Use only djstilled or demineralized water or water conforming to grade 3 in‘aecordance with ISO
6 Appdratus
The usual Jaboratory apparatus and, in particular, the following shall be used.
6.1 Faripograph! (see Annex A), with the following operating characteristics:
— slow hlade rotational frequency: (63 + 2) min~%; the ratio of the rotational frequencies of t
bladeq shall be 1,50 + 0,01;
— torque¢ per FU:
— for a 300 g mixer: (9,8 + 0,2) mN-m/FU [(100 + 2) gf-cm/FU];
— for a 50 g mixer: (1,96 £ 0,043 mN-m/FU [(20 = 0,4) gf-cm/FU];
— fofr chart recording devices: chart speed: (1,00 + 0,03) cm/min;
— for electronic devicés=chart speed is not applicable but time is measured.
6.2 Watpr dosing system, comprising:

as it 1s developed and as 1t changes with time.

correct water addition, which is called the “water absorption”, is used to obtain a compléte m
features of which are a guide to the rheological properties (strength) of the dough.

a) fora 300 g mixer: a burette graduated from 135 ml to 225 ml in 0,2 ml divisions;

b) fora 50,g mixer: a burette graduated from 22,5 ml to 37,5 ml in 0,1 ml divisions;

9

[he maximum consistency of the dough is adjusted to a fixed value by adapting the-quanti

Ly of water
xing curve,

3696.

he mixing

an electronically driven water dosage system.

6.3 Thermostat, with circulating water for a constant temperature of (30 + 0,2) °C.

6.4 Balance, capable of weighing to the nearest +0,1 g.

6.5 Spatula, thin, made of a non-metallic material.

1) This document has been drawn up on the basis of the Brabender Farinograph. which is an example of a suitable
product available commercially. This information is given for the convenience of users of this document and does not
constitute an endorsement by ISO of this product. Equivalent products may be used if they can be shown to lead to the
same results.

© IS0 2025 - All rights reserved
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7 Sampling

Sampling is not part of the method specified in this document. A recommended sampling method is given in
1SO 2433341,

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

8 Procedure

8.1 Determination of the moisture content of the flour

Determing
spectroscq
atleast on

NOTE

8.2 Pre

NOTE

8.21 Tu
temperatu

the th

the m

The tempeé
The labora

8.2.2 Fo
counterwe
rotational
zero adjus

8.2.3 Fo
of the blad
rotating af
the mixer

lubrication of the blades is done with silicon fat.

8.2.4 Fo
and the re

the water content of the flour using the method specified in ISO 712-1 or by nka
py. The performance of the NIR should be demonstrated in accordance with ISO 12099
p standard error of prediction (SEP) < 0,15 % determined over the entire scope 6f this g

n comparison with ISO 712-1, the error of prediction for ISO 12099 is higher.

paration of the farinograph

PDetails of the electronic farinograph characteristics and procedure are given in Clause A.4.

'n on the thermostat (6.3) of the farinograph and circiilate the water until thg

ermostat;
xing bowl of the farinograph in the hole providéd-for this purpose.
rature of the mixing bowl shall be (30 * 0,2)2C.

tory temperature should be between 20-°C and 30 °C.

 mechanical devices, uncouple(the mixer from the driving shaft and adjust the posi
ight(s) so as to obtain zero, deflection of the pointer with the motor running at the
frequency (see 6.1). Switch:off the motor and then couple the mixer. For electronic d
fment is programmed to-be/done automatically at the start of each measurement.

 mechanical deviges, Tubricate the mixer with a drop of water between the back-plat
es. Check that theydeflection of the pointer is within the range (0 # 5) FU with the mix
the specified rotational frequency in the empty, clean bowl. If the deflection exceeds
more thoretighly or eliminate other causes of friction. For electronic controlled d

- niechanical devices, adjust the arm of the pen so as to obtain identical readings from {

r infrared
and reach
ocument.

required

re is reached prior to using the instrument. Before and during use, check the temperatuyres of:

Fion of the
specified
bvices, the

b and each
ing blades
b FU, clean
bvices, the

he pointer

cording pen

8.2.5 For mechanical devices, adjust the damper so that, with the motor running, the time required for
the pointer to go from 1 000 FU to 100 FU is (1,0 £ 0,2) s. This should result in a bandwidth of approximately
60 FU to 90 FU.

8.2.6 Fill the burette (6.2) with water at 30 °C. The time to flow from 0 ml to 225 ml (for a 300 g mixer) or
from 0 ml to 37,5 ml (for a 50 g mixer) shall be not more than 20 s. For electronic farinographs, the time for
the water flow by means of the dosing system is the same.

© IS0 2025 - All rights reserved
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8.3 Test portion

8.3.1 General

If necessary, bring the flour to a temperature of between 25 °C and 30 °C.

8.3.2 Constant flour mass procedure

Weigh (6.4), to the nearest 0,1 g, the equivalent of 300 g (for a 300 g mixer) or 50 g (for a 50 g mixer) of
flour having a moisture content of 14 % mass fraction. Let this mass, in grams, be m. See Table 1 for m as a
function of moisture content.

Place the testportioninthemixer—€Coverthe-mixerandkeep-itcoveredun mixing; except for
the shortept possible time when water has to be added and the dough scraped down. The tempétature of the
measuremient is defined in 8.2.1.
Table 1 — Mass of flour, in grams, equivalent to 300 g and 50 g at a moisture content of 14 % mass
fraction
Moisture content Mass, m, of flour (in g) equivalent,to
% mass fraction 300g 50.g
9,0 283,5 47,3
9,1 283,8 47,3
9,2 284,1 47,4
9,3 284,5 47,4
9,4 284,8 47,5
9,5 285,1 475
9,6 285/4 47,6
9,7 285,7 47,6
9,8 286,0 47,7
9,9 286,3 47,7
10,0 286,7 47,8
10,1 287,0 47,8
10,2 287,3 479
10,3 287,6 479
1074 2879 48,0
10,5 288,3 48,0
10,6 288,6 48,1
10,7 288,9 48,2
10,8 289,2 48,2
10,9 289,6 48,3
11,0 2899 48,3
11,1 290,2 48,4
11,2 290,5 48,4
11,3 2909 48,5
11,4 291,2 48,5
11,5 291,5 48,6
11,6 2919 48,6
11,7 292,2 48,7
11,8 292,5 48,8

© IS0 2025 - All rights reserved
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Table 1 (continued)
Moisture content Mass, m, of flour (in g) equivalent to
% mass fraction 300g 50g
119 292,8 48,8
12,0 293,2 489
12,1 2935 48,9
12,2 293,8 49,0
12,3 294,2 49,0
12,4 294,5 49,1
12,5 2949 49,1
12,6 295,2 49,2 \)
12,7 295,5 49,3 ’(19(1/
12,8 2959 49,3 N
12,9 296,2 494 o\
13,0 296,6 494 (2
13,1 2969 496)
13,2 297,2 L 495
13,3 297,6 , O496
13,4 2979 O 497
13,5 298,3 A4 497
13,6 2986 WO 49,8
13,7 299,0 O 49,8
13,8 299,33 49,9
139 2997 49,9
14,0 . C300,0 50,0
14,1 N 300,3 50,1
14,2 N 3007 50,1
14,3 b 301,1 50,2
144 N 3014 50,2
14,5 301,8 50,3
ue) 302,1 50,4
CM7 302,5 50,4
ANV 148 302,8 50,5
v 149 303,2 50,5
'\4 15,0 303,5 50,6
/\?‘ 15,1 303,9 50,6
S 15,2 304,2 50,7
15,3 304,6 50,8
15,4 305,0 50,8
15,5 305,3 50,9
15,6 305,7 50,9
15,7 306,0 51,0
15,8 306,4 51,1
15,9 306,8 51,1
16,0 307,1 51,2
16,1 307,5 51,3
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Table 1 (continued)
Moisture content Mass, m, of flour (in g) equivalent to
% mass fraction 300g 50g
16,2 3079 51,3
16,3 308,2 51,4
16,4 308,6 51,4
16,5 309,0 51,5
16,6 309,4 51,6
16,7 309,7 51,6
16,8 3101 51,7
16,9 310,5 51,7
17,0 310,8 51,8
171 311,2 51,9
17,2 311,6 51,9
17,3 312,0 52,0
17,4 312,3 5211
17,5 312,7 5271
17,6 3131 52,2
17,7 313,5 52,2
17,8 3139 52,3
179 314,3 52,4
18,0 314,6 52,4
NOTE The values in this table are calculdted using the following formulae:
a) for the mass, in grams, equivalentt@800 g at 14 % mass fraction mois-
ture content:
m= 25800
100-H
b) for the mass, in grams{ equivalent to 50 g at 14 % mass fraction moisture
content:
me 4300
100=H
where H is the'moisture content of the sample, as a percentage by mass.
Calculation‘example: Mass of flour to be added, e.g. having 13 % moisture:
m (13 %)=300 g x (100 % - 14 %) / (100 % - 13 %) = 296,55 g

8.3.3 Cdnstant dough mass procedure

Calculate the necessary mass of flour, m, in grams according to Formula (1):

¢
m=—=1 (1
100+ W,

where

C, Iisaconstantnumber, whichis 48 000 usingalarge bowl (for a 300 g mixer) and 8 000 using a small
bowl (for a 50 g mixer);

. 1s the water absorption of flour, expressed in millilitres per 100 g of flour at 14 % (mass
fraction) moisture content (determined by 9.2).

© IS0 2025 - All rights reserved
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Calculate the necessary volume of water, V, in millilitres according to Formula (2):

V:CV

—m

where Cy is a constant number, which is 480 using a large bowl and 80 using a small bowl.

(2)

Weigh (6.4), to the nearest 0,1 g the calculated mass, m, of flour and place the test portion in the bowl.

Fill the burette (6.2) with water at 30 °C. Start the mixer and recording mechanism and, 1 min later, add
the calculated volume of water to the flour. In this case, the maximum consistency of the dough will be

(500 + 20)

NOTE
absorption

FU.

W. is indicated in dependency of m, calculated by Formula (1) using the large or small bowl (in the water

range from 54 % to 77 %)[2l.

8.4 Common rules of determination

8.4.1 Fo

8.4.2 Mi

temperatu

within 25

In order ta

Do not mo

Add a volu

the dough
to the dou
maximum

When usiy
point on th

Depending

stability, i

points at I¢

See also 8.

8.4.3 Ca

the m

there
meth
has to

based

- the steps of the operation not specified in this document, follow the manufacturer’s in

ix at the specified rotational frequency for 1 min or slightly longer.to_allow the flour td
re of the mixer. Start adding water from the burette into the rightzhand front corner of
5, when a whole-minute line on the recorder paper passes by theypen.

reduce the waiting time, the recorder paper can be moved.forward during the mixing g
ve it backwards.

me of water close to that expected to produce a maximum consistency (see 9.2) of 500
forms, scrape down the sides of the bowl with«the spatula (6.5) adding any adherin
gh, without stopping the mixer. If the consistency is too high, add a little more water {
consistency of approximately 500 FU. Stop.tixing and clean the mixer.

e diagram is independent from certain lines on the chart paper.

on the flour quality and evaluations being made, e.g. when using very strong flours
is possible that the measurement time has to be extended in order to record all the
bast 12 min after the maximum consistency.

4.3

'ty out additionalmixings as necessary until two mixings are available:

in which the wateraddition has been completed within 25 s;

hximum-consistencies of which are between 480 FU and 520 FU;

rording of which has been continued for sufficient time to calculate all reported terms of t}

structions.

reach the
the mixer

f the flour.

FU. When
b particles
o obtain a

g electronic devices, the measurement@lso starts after a mixing time of 1 min, but the starting

vith a long
evaluation

he selected

d’ €.g when ncing very cfrnng flourswith a ]nng cfahi]ify; itis pnccih]n thatthe measurd

ment time

be extended in order to record all the evaluation points;

on the evaluation points of two valid curves, the average values have to be calculated.

Stop mixing and clean the mixer.

© IS0 2025 - All rights reserved
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9 Evaluation of the farinogram and calculation of the derived rheological
characteristics

9.1 Gen

eral

From each sample, two determinations shall be carried out. Read directly or calculate the values of each
rheological characteristic to be determined from both farinograms. Express the results as the mean value
of the relevant data. Two curves to be averaged shall be within the range of 480 FU to 520 FU at their DDT.

NOTE

farinograph by adding an electrical output for transferring the data to the computer.

9.2 Water absorption of flour

To facilitate the calculations, a computer can be used. In that case, it would be necessary to modify the

In order tp obtain the water absorption of flour, first derive, from each of the mixings)with [maximum
consistendies of between 480 FU and 520 FU, the corrected volume, V,, in millilitres, of water corresponding
toa maxi]lum consistency of 500 FU, by means of Formulae (3) and (4):
a) fora300 g mixer:

V.=V+0,096(C-500) 3)
b) fora 50 g mixer:

V.=V+0,016(C - 500) 4)
where

V  igthe volume, in millilitres, of water added;

C idthe maximum consistency, in FU (see Eigure 1), given by:

d- CL+Gy
2
where
C; isthe maximum height of the upper contour of the curve, in FU;
C, isthe maxirhum height of the lower contour of the curve, in FU.

In the relatively infrequént case where two peaks are observed, use the height of the higher maximum.
Use for the calculation, the mean value of duplicate determinations of V,, provided the difference between
them does|not exceed 2,5 ml (for a 300 g mixer) or 0,5 ml (for a 50 g mixer) of water.
The water[absorption of flour, W,, expressed in millilitres per 100 g of flour at 14 % (mass fraction|) moisture
content, islasgiven in Eormulae (5) and @
— fora 300 g mixer:

W, =(V, +m-300)x0,333 (5)
— for a 50 g mixer:

W, =(V, +m-50)x2 (6)

© IS0 2025 - All rights reserved
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where

]76 is the mean value of the duplicate determinations of the corrected volume, in millilitres, of water

corresponding to a maximum consistency of 500 FU;

m is the mass, in grams, of the test portion derived from Table 1.
Report the result to the nearest 0,1 ml per 100 g.
NOTE In cases of curves with two peaks where the first peak is higher than the second one, the second one is used
for the DDT and hence also for the water absorption (also see B.4.2)
9.3 Characteristics relating to the consistency of dough
Consistengy is a continuously changing characteristic of dough, which is demonstrated on the fdrinogram.
Evaluatior] of the curve can be carried out in various ways. From the farinogram, the followingcharjacteristics
can be derjived:
— water|absorption of flour;
— DDT;
— stability;
— degree of softening;
— FQN.
With encldsed software, a computer can evaluate and document the most frequently required charfacteristics
listed aboye.
NOTE [he FQN can be reported together with, or instead of, the stability and the degree of softening. Using
the FQN ingtead of the stability and the degree of softening shortens the total mixing time, especially in|the case of
doughs from weaker flours. There is good correlation.bétween the quality number and the stability and the degree of
softening.
A representative farinogram demonstratifigithe commonly measured characteristics of dough cpnsistency

is shown i

\ Figure 1. Examples of faringgram types are given in Annex B.

© IS0 2025 - All rights reserved
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Figure 1 — Representative farinogram

10 Precision

10.1 Intqrlaboratory tests

10.1.1 Thle precision of farinograph measurements (wheat flour with DDT up to 4 min) were extr
interlaboratory tests conducted between 1989 and 1990 by the Department of Cereals, Feed a
Technologly (IGMB) of TNO Nutritien-and Food Research (Netherlands)(8l.,

10.1.2 Inferlaboratory teststwere performed in 2015 by Cereal & Food Expertise on behalf of
using electronic devices with wheat flours with different DDTs (see Annex C).

10.2 Repleatability

The absolyte difference between two independent single test results, obtained using the same 1
identical test materlal in the same laboratory by the same operator using the same equlpment wit
interval ofltine 2 3

hcted from
nd Bakery

Brabender

nethod on
hin a short

based on measurements Wlth a 300 g mixing bowl
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Table 2 — Repeatability data obtained by using a farinograph

Characteristic Repeatability
Water absorption (ml/100 g)
< 64,5 % water absorption 0,83
> 64,5 % water absorption 0,76

DDT (min) 0,3423X-0,3346
Stability (min) 0,0612X+1,0607
Degree of softening (FU) 19

FQN (mm) 16,83

NOTE Xisthe arithmetic mean of the two determinations.

10.3 Reproducibility

Reproducipility is the absolute difference between two individual test results, obtaifted with

method o
equipmen{

In practic
repeatabil

critical dif

h identical material tested in different laboratories by different operators using
. These data are based on measurements with a 300 g mixing bowl.

, it is not appropriate to compare the results of two laboratorjes_if the related te

ference as described in 10.4.

Table 3 — Reproducibility data obtained by using a farinograph

the same
different

t imposes

ty conditions. As shown in Table 3, the DDT, stability and FQN are related to the arithmetic mean
of the reproducibility. Therefore, the appropriate comparison tool for these characteristic va

ues is the

Characteristic Reproducibility
Water absorption (ml/100 g)
< 64,5 % water absorption 1,26
> 64,5 % water absorption 1,54

DDT (min) 0,447 3X-0,573 2

Stability (min) 0,146 2X+1,3922

Pegree of softening (FU) 27

FQN (mm) 0,065 4 X + 3,423 5

NOTE Xis the arithmetic meah of the two determinations.

10.4 Comparison of two groups of measurements in two laboratories

The critica
two test rg

CD:2

1 difference (€p) between two averaged values each obtained in two different laborat
sults under ‘ve€peatability conditions is equal to Formula (7):

8\/st —srz(l—i—zi) —2,8{sp% 0,552
n

2n
1 2

where

Sr

SR

is the standard deviation of repeatability;

is the standard deviation of reproducibility;

n; and n, are the number of test results corresponding to each averaged value.

See the cal

culated values for the different levels of each parameter.

Data are shown in Annex D.
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11 Test report

ISO 5530-1:2025(en)

The test report shall contain at least the following information:

a)
b)

)

d)
e)
f)
g)

all information necessary for the complete identification of the sample;

the sampling method used, if known;

the test method used, indicating the procedure (constant flour mass procedure or constant dough mass
procedure), with reference to this document, i.e. ISO 5530-1;

the ap

paratus used;

the size of the mixer used:

the ty

all opg
incide

the te

if the 1

be of flour;

t result(s) obtained;

the dalte of the test.

rating details not specified in this document, or regarded as optional, together.with def
hts that could have influenced the test result(s);

epeatability has been checked, the final calculated result obtained;

© IS0 2025 - All rights reserved
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Annex A
(informative)

Description of the farinograph

WARNING — The safety provisions installed by the manufacturer shall be used properly. These safety
provisions stop the drive if the mixer is not covered or if the front part is separated from the back
wall. With earlier instruments without these safety provisions, consider the following precautions:

— keep fingers and objects out of the running mixer;

— Kkeep ties, sleeves, etc. away from the rotating driving shaft of the farinograph.

Be carefull not to damage the paddles by reaching with the spatula into the runhing blades at the

beginning of the test or during the cleaning operation with the mixer coupled/to’the farinograph and

the motor running at low rotational speed.

For steps pf the operation not specified in this document, follow the mahufacturer’s instru¢tions.

A.1 The¢ main unit of the apparatus

A.1.1 Thle main unit of the apparatus consists of a water-jacketed mixer, which is a means for|recording

the dough|consistency in the form of farinograms. It is mounted on a heavy cast-iron base plate having four

levelling s¢rews and consists of:

a) adetachable, water-jacketed mixer (see A.1.2);

b) an eleftric motor, driving the mixer (see A.1.3];

¢) agearland lever system, acting as a dynafnometer to measure the torque on the driving shaft between
the gepr and the mixer (see A.1.3);

d) in meg¢hanical devices: a dash-potite’dampen the movements of the dynamometer (see A.1.3);

e) in meg¢hanical devices: a scalej-the pointer of which is actuated by movements of the dynamometer (see
A.1.3)]in electronic devices, the signal is registered digitally;

f) in me¢hanical devices;@recorder, the pen of which is actuated by the movements of the dynamometer
(see Al1.4);

g) Dburettes (6.2),fomeasure the volume of water added to the flour;

h) an eleftrenically driven water dosage system (6.2).

The parts Jf thC fou ;IIUSI Clth dal'T l}]lblbtl atcd ;ll F‘E ulr A.:‘L.

© IS0 2025 - All rights reserved
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ce bearings 10 recorder
11 dash-potdamper
rweight

Figure A.1 — Diagram of mechanical farinograph

e mixer is two-bladed and is designed to mix doughs from either 300 g or 50 g of flq

w back-plate, through which water from the thermostat circulates and, at the back,

1
rIg the two mixer blades that preject forward through this back-plate;

mainder of the mixer, i.e. two sides, front and bottom in one piece, through which watg

thermjostat circulates.

The two p

The slowe
farinogray
at a freque

Previous f
standardiz

irts are held together by means of two bolts and wing nuts, and can be dismantled for g

- mixing blade\is driven directly by the shaft from the gear. In recent (at the time of p
hs, it rotatesat a frequency of 63 min-1 The faster mixing blade is geared, by cog-wheel
ncy thatds)1,5 times that of the slower blade.

arinographs were made with rotational frequencies of the driving shaft, which diffe
edyalue of 63 min1. The effect of the rotational frequency on the determination can be

ur. It is in
a gearbox
r from the
leaning.

iblication)

5, to rotate

 from the
neglected

if it is wit

: 4] £ 4 oy I il Iy B &N deairl ol : P |
11T UIIC 1aug,c Ul O1 IIIIII LU OO Il . 11 IU 1S UULSIUCT LIS 1a115r:, dl)l}l UAlllldLCl_y LUl

ect water

absorption can be obtained by substituting a consistency, C, for the standard consistency of 500 FU. The
value of C can be calculated from the actual rotational frequency, n, in reciprocal minutes, of the driving
shaft or slower mixing blade, by means of Formula (A.1):

© IS0 2025 - All rights reserved
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€ =500+2001In| =
63

(A1)

If a consistency, C, has to be substituted for the standard consistency, the DDT varies according to

Formula (A.2):

tO =t-—

where

to

l_n

n 63

(-2

e

t

—n

In older fa
to add wat]

A.1.3 Thle motor and its reduction and dynamometer gears are placed together in a housing

front and
can pivot ¢

The shaft
torque on

The motol
recorder p
of the scal
if the two

of the doulgh to being mixedCEhe operator can choose the correct torque for each unit deflecti

selecting:

the af
countg

the ap
positi

5 the DDT, in minutes, which is read on the curve actually recorded. Insufficient data ar
b make a similar correction for the degree of softening. The mixer can be closed-by)d li
hrinographs at the time of publication, consists of two parts, as follows:

)

system switches off the instrument. This part has slots to allow thedough to be scrz:
from the sides of the bowl with a spatula. The water shall be added through the front
slot at the right-hand side of the mixer.

A top part, to be placed on the bottom part to close its slots:It shall be opened only
water or scraping the dough down.

"inographs, the mixer is closed by a flat plastic plate, which is laid on top of the mixer. It
er and scrape the dough down.

rear ends of this housing, shafts that protrude are supported by ball-race bearings. T}
n these shafts.

‘rom the front end drives the mixingblades. The resistance of the dough to being mix¢
Lhis shaft, which, if not balanced,.would cause rotation of the motor housing.

housing carries an arm, one end of which is connected by the lever system to the
en. This causes a counter;torque on the motor housing, which is linearly related to the
b pointer and recorder pen? As a result, the deflections of the scale pointer and record
Forques balance one another, proportional to the torque on the driving shaft, i.e. to the

propriate effective counterweight in the scale head; this is done by a handle that
erweightand so make it ineffective;

proptiate effective length of the front part of the lower lever arm; this is done by v
rofithe link between the lower lever arm and the motor housing lever arm.

(A.2)

is the DDT, in minutes, that would be measured with a farinograph that is in accordance with 6.1;

e available
1 which, in

Abottom part, to be opened only to place the flour into the mixer. When itis’'opened, the security

iped down
end of the

for adding

s removed

From the
e housing

d causes a

scale and
deflection
PT pen are,
resistance
n (6.1) by

can lift a

hrying the

In instruments, at the time of publication, both possibilities for adjustment are used. In older instruments,

there is on

ly the second possibility.

Movements of the motor housing, lever system, scale and recorder pen are damped by a piston immersed in
oil. The piston is connected to the right-hand end of the arm of the motor housing. The extent of damping can

be adjusted

. More damping results in a narrower curve.

A.1.4 The paper for the recorder is supplied in the form of a roll. It is moved by an electric clock-type
motor at a rate of 1,00 cm/min. Along its length, it bears a printed scale in minutes. Across its width, it bears
a circular scale (radius 200 mm) with arbitrary units, running from 0 FU to 1 000 FU.
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A.2 Circulating thermostat

The circulating thermostat normally consists of a tank with water and contains the following parts.

ctric heating element.

bowl at (30 + 0,2) °C.

mometer.

A thermoregulator to control the heating element, capable of maintaining the temperature of the mixing

A motor-driven pump and stirrer. The pump is connected to the water jackets of the mixing bowl by

means of flexible tubing It shall have sufficient capacity to maintain the temperature of the walls

20 1 N I\ o

s shall be

llllAllls bUVV} ClL LJU -_— U,L.) FUL d 300 5 llliACl, thC f}UVV Uf VVcltCl thl Uush thc JClL,}\C
t 2,5 I/min (preferably 5 l/min or more), and for a 50 g mixer, at least 1 I/min. Exce
mechanical models of the farinograph, the dash-pot damper can also be connected'to
Fer, temperature control of the dash-pot damper is not really necessary if the viscosity ¢

ly slightly sensitive to temperature.

G

two coils of metal tubing. At the time of publication, thermostats supplied by the ma
farinograph have two coils. One of them is used to cool the thermostatbath by a flow of]

stilled water can be pumped through the other one into the buretté-to’adjust its temper

If there is only one coil, it shall be used to cool the thermostat bath, except under ¢
ions. If cooling of the bath by tap water is not necessary, the distilled water can b
bh the only coil to adjust its temperature.

bration of the farinograph

Hducibility of the determination with farinographs is influenced by the calibration st4
h and the mixers used in conjunction with théfarinograph.

hometer, lever system and scale (for the electronic devices the display) of the farinogr

a) Anele
b)
c¢) Ather
d)
of the
at leas
earlier
Howej
itis o
e) Oneor
of the
The di
8.2.6)
condit
throu
A.3 Cali
The repro
farinogray
The dynar
adjusted

bt in some
the pump.
fthe oil in

hufacturer
tap water.
ature (see
xceptional
e pumped

itus of the

hph can be

give correct results. Also, the burette can be calibrated. However, there is no method f¢r absolute

of the mixer. Each mixer (or instrument) shall be compared with another mixer (or in

t
adjustmer} i
using a ramge of flours.

[t is possi
instrume
increasin
are requir

A.4 Ele

A41 A

Farinogra

ble to have the mixer adjusted by the manufacturer to their standard. With old or b
ts, this will be impossible) It is likely that the results from a given mixer will ch|
usage of the mixer. If good agreement between instruments is to be maintained, frequl
d.

tronic farinegraph

plication

h (er any compatible) software 1s a computer- controlled system for measurlng t

strument)

adly worn
ange with
ent checks

he mixing

the dough.

eristics of

The electronic farinograph (farinograph-E) can be operated with infinitely variable speed controlled by
the computer. This allows for use of the instrument not only for the standard farinograph test with the
prescribed speed of 63 min-1, but also with other speeds.

The test results are recorded by a computer and can be represented graphically and/or numerically on
the monitor during the running test. The measured data are evaluated automatically in conformity to
International Standards and can be printed in the form of tables and diagrams (farinogram).
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A.4.2 Features and operating principle

A farinograph -E consists of:

— adrive unit (dynamometer);

— farinograph (or any compatible) software and cable.

The following parts may be or may need to be ordered separately (see Figure A.2):
— ameasuring mixer;

— athermostat;

— awatgr dosing system (electronic or burette);

— acom

— additi

buter with printer and monitor; (]/Q

bnal evaluation software (e.g. to carry out farinograph data correlation). QY

An example for electronic devices is shown in Figure A.2. <O<O

Farinograph*rs

&

- >}‘;‘/, -

;m“

@

\

Figureé)@— Example of an electronic farinograph

O

A.4.3 Dyive unit with e measurement

Measuring principle: t Qasic farinograph unit is a drive unit with torque measurement (dynamometer),

which prgvides a@?ﬁable speed of, for example, 2 min~! to 200 min (software-contrg
ith its modern, high-precision electronic torque measuring system is m|
sturdy ari* di ion-free base plate. The torque of the linear dynamometer is measured direct

dynamometer u

any inter e member.

lled). The
punted on
ly without

The measuring principle is based on making visible the resistance put up by the sample material (dough)
against the rotating blades or rotors in the measuring head. The torque proportional to this resistance is
recorded as a measure of viscosity and consistency. The measuring signal is digitized in the farinograph and

transmitted to the computer via a USB port.

The results are represented graphically on the monitor during the running test. The results can be stored

and printed on a separate printer.
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Annex B
(informative)

Examples of farinogram types

B.1 General

i ie, recred by a farioraph

B.2 Low DDT and low stability flour

Evaluatior]
Method:
Mixer:
Moisture d
Consisten
Water abs
Water abs
Dough dey
Stability:
Degree of
Farinograj

Remarks:
a ml wate

of:

f flour:
y:

brption:
hrption:

elopment time (DDT):

boftening:

r per 100 g of flour

bh quality number (FQNJ:

Date:

Operator:

300 g

134 %

515 FU with water absorption: 65,5 %32
65,9 %2 (corrected for 500,0 FU)

65,2 %2 (cotrected to 14,0 %)

1,7 min

1,9min

87 FU

41 mm
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Figure B.1 — Low DDT and low stability flour

B.3 Standard flour
Evaluatior] of: Date:
Method: Operator:
Mixer: 300g
Moisture (f flour: 13,0 %
Consistengy: 519 FU with water absorption: 57,5 %?
Water abs¢rption: 58,0 %2 (corrected for 500,0 FU)
Water abs¢rption: 56,8 %? (corrected to 14,0 %)
Dough devielopment time (DDT): 4,3 min
Stability: 9,0 min
Degree of Softemimng: 70FY
Farinograph quality number (FQN): 94 mm

Remarks:

a ml water per 100 g of flour

© IS0 2025 - All rights reserved
20



https://standardsiso.com/api/?name=36d17949d20294d25c6ef88856b19a7b

ISO 5530-1:2025(en)

700

600

500 /A = s
VWS WAy

400 B

1}
1
d
/
1

300

200

100

0 2 4 6 8 10 12 14 16 18 20 22,24 26 28 305(

Key
X  min
Y FU

Figure B.2 — Standard flour

B.4 Low stability flour

Evaluatior] of: Date:

Method: Operator:

Mixer: 300g

Moisture qf flour: 14,0 %

Consistengy: 493 FU with water absorption: 56,3 %?
Water absprption: 56,1 %? (corrected for 500,0 FU)
Water absprption: 56,1 %? (corrected to 14,0 %)
Dough development time (DDT): 2,1 min

Stability: 3,1 min

Degree of softening: 82 FU

Farinograph quality number (FQN): 37 mm

Remarks:

a ml water per 100 g of flour
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B.5 Twq

200

100

D peaks flour

B.5.1 Example

10 12 14 16 18 20 22 24~26 28

Figure B.3 — Low stability flour

Sy

Evaluatior] of: Date:

Method: Operator:

Mixer: 300g

Moisture qf flour: 10,8 %

Consistengy: 491 FU with water absorption: 57,5 %?
Water absprption: 61,3 %2 (corrected for 500,0 FU)
Water abs¢rption: 57,7 %2 (corrected to 14,0 %)
Dough devetopnrenttime{BBT): 134 i

Stability: 18,9 min

Degree of softening: 57 FU

Farinograph quality number (FQN): 214 mm

Remarks:
a ml water per 100 g of flour
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Key
X tine [mm:ss]
torque [FE]
C consistency
S1 stability arrival time
S2 stability departure time
DS dggree of softening 10 min after start

DS (ICC) dggree of softening 12 min after maximum peak
DDT dqugh development time

Figure B.4 — Two peaks flour

B.5.2 Cdmments

Some flours cause curves with two peak peaks. The second maximum can appear as a visible p¢ak or as a
plateau. In both of these cases, waterabsorption and DDT are always determined by using the sefond peak.
If the two peaks are at the same height, also consider the second maximum.

The selectpd peak has to targetithe 500 FU line.

The softwpre uses the peak’with the highest maximum value automatically. In the case of oldef software
versions, the second peak+has to be selected manually.
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B.6 High stability flour

Evaluation of:
Method:

Mixer:

Moisture of flour:

Consistency:

Water absorption:

ISO 5530-1:2025(en)

Date:

Operator:

300g

149 %

506 FU with water absorption: 56,0 %?

56,1 %2 (corrected for 500,0 FU)

Water abs¢rption:

Dough devielopment time (DDT):

Stability:

Degree of joftening:

Farinograph quality number (FQN):

Remarks:

a ml water per 100 g of flour

YA
700

57,1 %? (corrected to 14,0 %)
2,2 min

53,2 min

22FU

46 mm

Conditioned grain at 15 % ofaroisture. Flour with 24 h o

6(0

540 H7

400

£/

MWWMM
WAV
W VO R R B W——

3Q0

2Q0

1Q0

f rest.

16

20 24 28 32 36 40 44 48

52
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60

1]

Key
X  min
Y FU

Figure B.5 — High stability flour
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Annex C
(informative)

Results of interlaboratory test

C.1 to C.5)

C.1 General

Cereal & Food Expertise nrganiwnd the infprlahnrqfnry test described in this annex (Qﬂﬂ Tables
in order td evaluate the repeatability and reproducibility of the test method specified in this dacy
scope of this method is to determine the water absorption and the rheological characteristics,of v
using an electronic farinograph apparatus.

C.2 Participants

The test yamples were sent to 15 laboratories, including both industrial\and research ins

ment. The

rheat flour

titutes, in

9 countries. From 9 laboratories, the results of all the tests were received. The other laboratories analysed

only part ¢f the samples.

Number of laboratories participating: 9 laboratories

Details on|the laboratories/sectors: milling«companies, research institutes, application
laboratories

Number of laboratories after 8daboratories

removing putliers:

Number of countries represented: 6

C.3 Samples

Each participant received five homaegenized flours varying from very weak to very strong in triplicate. The

samples had a random number so(that participants were not aware of the sample they received.

Number of samples tested: 5 flours, each measured in triplicate, in total

Basic infor

sample range:

15 samples

commercial flours with a broad range of param
(Canadian Western Red Spring, Chinese, high q
bread, medium to low quality bread, biscuit), e.
absorption from 51,7 % to 69,4 %2

mation on‘samples,

eters
hality
. water

a_mlwater per 100 g of flour

C.4 Pro

Test protoc

cedure

ol + mixer used: 300 g mixer

The method was conducted following the constant mass method. The flour was weighed according to the
moisture content.

In order to guarantee the correct functioning of the apparatus in the ring test, the maintenance and
calibration of all farinograph devices was checked and found to be acceptable before the start of the ring
test. This checking of proper functioning of the farinograph was not mentioned in earlier ring tests.
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Parameters measured/evaluated: — water absorption
— DDT
— stability
— degree of softening

C.5 Evaluation and results

— FQN

The calculation of repeatability and reproducibility values obtained for each analytical parameter is taken
from the application of a statistical analysis in accordance with ISO 5725-1[11 and I1SO 5725-2[2], This analysis
was conducted by the Wageningen University and Research Institute (Netherlands).

The data (f the analysis and of the different flours are presented in Tables C.1 to C.5. These datal are based
on measuilements with a 300 g mixing bowl.
Table C.1 — Results and statistical data for the parameter water abserption
Parameter Flour 1 Flour 2 Flour 3 Flour.4 Flour 5

Number of] 9 9 9 9 9
laboratorigs

Number offsamples triplicate triplicate triplicate triplicate triplicate
Number of{outliers 1 1 1 1 1
(laboratories)

Number offaccepted 108 af120

results

Mean valug (%) 51,24 57,93 61,56 64,51 49,49
Repeatabilfty 0,28 0,27 0,33 0,30 D,24
standard

deviation, §, (%)

Coefficient]of 0,56 0,47 0,54 0,46 0,34
variation of

repeatability,

C,, (%)

Repeatabilfty limit, 0,80 0,76 0,93 0,84 0,67
r (%)

Reproducibility 0,48 0,44 0,42 0,54 0,55
standard deviation,

sg (%)

Coefficientlof 0,94 0,76 0,69 0,84 0,80
variation of

reproducilility,

Cyr (%)

Reproducibility limit, 1,35 1,24 1,18 1,52 1,55
R (%)

The repeatability and reproducibility standard deviations do not vary with the measured water absorption

(see Figure C.1) and are considered constant between 50,0 % and 70,0 %.
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Figure|C.1 — Evolution of the fidelity standard deviations as a function of the water abs¢rption
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Table C.2 — Results and statistical data for the parameter DDT

Parameter Flour 1 Flour 2 Flour 3 Flour 4 Flour 5
Number of 9 9 9 9 9
laboratories
Number of samples triplicate triplicate triplicate triplicate triplicate
Number of outliers 1 1 1 1 1
(laboratories)

Number of accepted 108 of 120

results

Mean value (%) 1,11 1,63 2,52 24,43 9,63
Repeatabiljty 6,13 6,14 6,36 3,62 ,62
standard

deviation, §, (%)

Coefficient of 11,8 8,7 11,8 12,4 6,4
variation df

repeatability,

C,r (%)

Repeatabilfty limit, 0,37 0,40 0,83 8,45 1,74
r (%)

Reproducibility 0,15 0,17 0,29 3,91 0,74
standard deviation,

sg (%)

Coefficientlof 13,7 10,2 11,7 16,0 7,7
variation of

reproduciHility,

Cyr (%)

Reproducibility limit, 0,43 0,46 0,82 10,94 0,07
R (%)

The repeatability and reproducibility standard déviations vary with the measured DDT (see Figure C.2) and

evolve gra

Hually between 1,0 min and 25,0 mingTable D.1 provides examples of the application of fid¢lity limits.
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Figure C.2 — Evolution of the fidelity standard deviations as a function of the DDT
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Table C.3 — Results and statistical data for the parameter stability

Parameter Flour 1 Flour 2 Flour 3 Flour 4 Flour 5
Number of 9 9 9 9 9
laboratories
Number of samples triplicate triplicate triplicate triplicate triplicate
Number of outliers 1 1 1 1 1
(laboratories)

Number of accepted 100 of 112

results

Mean value (%) 2,23 3,53 10,93 34,44 15,91
Repeatabiljty 6,28 6,49 6,77 168 74
standard

deviation, §, (%)

Coefficient{of 12,4 13,9 7,0 3,1 4,7
variation df

repeatability,

C,r (%)

Repeatabilfty limit, 0,78 1,37 2,15 3,03 ,08
r (%)

Reproducibility 0,30 0,60 1,44 2,11 1,55
standard deviation,

sg (%)

Coefficient{of 13,2 17,0 13;1 6,1 9,7
variation of

reproduciHility,

Cyr (%)

Reproducibility limit, 0,83 1,68 4,02 5,90 .34
R (%)

The repeatfability and reproducibility standard deviations vary with the measured stability (see Figujre C.3) and

evolve gra

lually between 2,0 min and 35,0 mingTable D.2 provides examples of the application of fid¢lity limits.
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Figure C.3 — Evolution of the fidelity standard deviations as a function of the stabiljty
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