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1SO 5530-3 : 1988 (E)

Wheat flour — Physical characteristics of doughs —

Part 3:

Determination of water absorption and rheological propert

using|a valorigraph

1 Scope

This part of[ISO 5530 specifies a method, using a.valorigraph 1),
for the detdrmination of the water absorption of flours and the
mixing behaviour of doughs made from them.

The methdd is applicable to flour from wheat (7riticum
aestivum Lihnaeus).

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this part of
ISO 5530. At the time of publication, the editions indicated
were valid. [All standards are subject to revision, and parties to
agreements| based on this part of ISO 5530 are encouraged to
investigate the possibility of applying the most recent editions
of the stanglards listed below. Members of IEC and ISO main-
tain registefs of currently valid International Standards.

ISO 712 : 1B85, Cereals and cereal products — Determination
of moisture| content (Routine reference method).

ISO 2170 :[ 1980, Cereals and pulses — Sampling of milled
products.

es

3.2 water absorption (of flour): The volyme of water,
expressed in millilitres per 100 g of flour at| 14 % (m/m)
moisture content, required to produce a dough with a maxi-
mum consistency of 500 VU, under the operatjng conditions
specified in this part of 1SO 5530.

4 Principle

Measurement and recording, by means of a valofigraph, of the
consistency of a dough as it is formed from floug and water, as
it'is)developed, and as it is broken down.

NOTE —The maximum consistency of the dough is adjusted to a fixed
value by adapting the quantity of water added. The correct water
addition, whi€h_is,called the water absorption, is used to obtain a com-
plete mixing cufve, the various features of which ar¢ a guide to the
strength of the flour.

5 Reagent

Distilled water, or water of equivalent purity.

6 Apparatus

Usuallaboratory-equipment-and—in-particular—the following.

3 Definitions

For the purposes of this part of ISO 5530, the following defi-
nitions apply.

3.1 consistency: The resistance, expressed in arbitrary
units (valorigraph units, VU), of a dough to being mixed in the
valorigraph at a specified constant speed.

6.1 Valorigraph (see annex A).

6.1.1 Operating characteristics
— Slow blade rotational frequency: (64 + 2) min—1

The ratio of the rotational frequencies of the mixing blades shall
be 1,50 £ 0,01.

1) This part of ISO 5530 has been drawn up on the basis of the Labor-MIM Valorigraph.

This information is given for the convenience of users of this part of ISO 5530 and does not constitute an endorsement by I1SO of this product.


https://standardsiso.com/api/?name=6006ed6da60942a3c175d54525286661

1SO 5530-3 : 1988 (E)

— Deflection of the recorder pen, when the lever arm is
loaded, at the appropriate position (75 mm from the pivot),
with the calibrating weight (900 g, accessory of the instru-
ment), with the mixing blades rotating in the empty bowl:
(500 + 10) VU

— Chart speed: (1,00 £ 0,03) cm/min

6.1.2 Burettes

— burette graduated from 25 ml to 35 ml in 0,1 ml divisions,
and

8.3 Test portion

Weigh, to the nearest 0,1 g, the equivalent of 50 g of flour
having a moisture content of 14 % (m/m). Let this mass, in
grams, be m; see table 1 for m as a function of moisture
content.

Switch off the heating. Place the flour into the mixer. Cover the
mixer, and keep it covered until the end of mixing (8.4.1),
except for the shortest possible time, when water has to be
added, and the dough scraped down (see A.2.2). Switch on
the thermostatically controlled heating.

— burette grgduated from 32 mi to 42 ml in 0,1 ml divisions.

The time to floyv from/Qml to 35 ml or 0 ml to 42 mli respectively
shall be not mgre than 20’s.

6.2 Balance| accurate to 0,1-g.
6.3 Plastic spatula.

6.4 Water-bath, capable of being controlled at a
temperature of[(31 = 1) °C.

7 Sampling

Carry out sampling by the method specified in 1ISO 2170(

8 Proceddre

8.1 Determiination of the moisture content of
the flour

Determine the moisture content of the flour using the method
specified in 1ISQ 712.

8.2 Prepardtion of sample and apparatus

8.2.1 if necepsary, bring the flour to a temperature of
(25 £ 5) °C. Fil} the flask of the valorigraph with water. Switch
on the preheat|ng and the thermostatically controlled heating.
When the air temperature has reached 28 °C, switch off the
preheating. Stqgrt a flow of tap water through the cooling tubes
of the valorigrdph. Before and during use, check the tempera-
ture of the aif in the centre part of the cabinet. The air
temperature shill be between 28 °C and 30 °C, with the mixer
mounted, for at least 10 min before the first test portion is
placed into thelmi i i lbe

8.4 Determination

8.4.1 Mix for 1 min or slightly longer. Start adding yater from
the burette into the mixer, when a whole-minute lfine on the
recorder paper passes by the pen.

NOTE — In order to reduce the waiting time, the recordef paper may
be moved forward during the mixing of the flour. Do pot move it
backwards.

Add a volume of water close to that expected to [produce a
maximum consistency (9.1) of 500 VU. When the dough
forms, scrape down the sides of the bowl with the spatula
(6.3), adding any adhering particles to the dough, without
stopping the mixer. If the consistency is too high, gdd a little
more water to obtain a maximum consistency (9.1) pf approxi-
mately 500 VU. Stop mixing and clean the mixer.

8:4.2 After cleaning, place the parts of the mixer for at least
2 min in the water-bath (6.4) at a temperature of (31 = 1) °C.
Dry and mount them rapidly. Wait for at least 5 mifi, with the
tempetature control operating, before the next mixing.

8.4.3 Make“further mixings as necessary, until tWo mixings
are available

— in which the water, addition has been complgted within
25s;

— the maximum consisténecies (9.1) of which afe between
480 VU and 520 VU; and

— the recording of which has beén .continued for at least
12 min after the end of the development time (P.2), if the
degree of softening is to be reported.

Stop mixing and clean the mixer. Between successiye mixings,

(30 £0,2) °C.

8.2.2 Adjust the arm of the recorder pen so as to obtain zero
deflection with the mixing blades rotating in the empty, clean
bowl.

Adjust the damper so that, with the motor running, the time re-
quired for the recorder pen to go from 1000 VU to 100 VU is
(1,0£0,2) s.

8.2.3 Fill the burette with water. Fill the tip of the burette by
letting about 1 ml of water flow into a vessel; fill the burette
again.

repeat the operations specified in 8.4.2.

9 Expression of results

9.1 Water absorption

From each of the mixings with maximum consistencies
between 480 VU and 520 VU, derive the corrected volume V,
in millilitres, of water corresponding to a maximum consistency
of 500 VU, by means of the formula

V.=V + 0,016 (c — 500)
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where
V is the volume, in millilitres, of water added;

¢ is the maximum consistency, in valorigraph units, (see
figure 1) given by

ISO 5530-3 : 1988 (E)

Use for the calculation the mean value of duplicate determi-
nations of V., provided that the difference between them does
not exceed 0,5 ml of water.

The valorigraph water absorption, expressed in millilitres per
100 g of flour at 14 % (m/m) moisture content, is equal to

G+ (V. + m — 50) x 2
2
where
where _

V. is the numerical value of the mean value of the
¢y is theymaximum height of the upper contour of the duplicate determinations of the correct¢d volume, in
curve, [n“valorigraph units; millilitres, of water corresponding to a makimum consist-

ency of 500 VU;
¢y is the maximum height of the lower contour of the
curve, [n valorigfaph_units. m is the numerical value of the mass, in grams, of the test

portion derived from table 1.

NOTE — In the relatively inffeguent case where two maxima are
observed, use the height of the“higher maximum. Report the result to the nearest 0,1 ml per 100|g.
Table 1 — Mass of flour/ih grams, equivalent to 50 g, at a moisture content of 14 % (m/m)

Moisture Mass m Moisture Mass m Moisture Mass m

content of flour content of flour content of flour

% (m/m) % (m/m) % (m/m)
9,0 47,3 12,1 48,9 15,1 50,6
9,1 47,3 12,2 49,0 15,2 50,7
9,2 47,4 12,3 49,0 15,3 50,8
9,3 47,4 12,4 49,1 15,4 50,8
9,4 47,5 12,5 49,1 15,5 50,9
9,5 47,5 12,6 49,2 15,6 50,9
9,6 47,6 12,7 4973 15,7 51,0
9,7 47,6 12,8 49,3 15,8 51,1
9,8 47,7 12,9 49,4 15,9 51,1
9,9 47,7 13,0 49,4 16,0 51,2
10,0 47,8 13,1 49,5 16,1 51,3
10,1 47,8 13,2 49,5 16,2 51,3
10,2 47,9 13,3 49,6 16,3 51,4
10,3 47,9 13,4 49,7 16,4 51,4
10,4 48,0 13,5 49,7 16,5 51,5
10,5 48,0 13,6 49,8 16,6 51,6
10,6 48,1 13,7 49,8 16,7 51,6
10,7 48,2 13,8 49,9 16,8 51,7
10,8 48,2 13,9 49,9 16,9 51,7
10,9 48,3 14,0 50,0 17,0 51,8
11,0 48,3 14,1 50,1 171 51,9
111 48,4 14,2 50,1 17,2 51,9
11,2 48,4 14,3 50,2 17,3 52,0
11,3 48,5 14,4 50,2 17,4 52,1
11,4 48,5 14,5 50,3 17,5 52,1
11,5 48,6 14,6 50,4 17,6 52,2
11,6 48,6 14,7 50,4 17,7 52,2
1,7 48,7 14,8 50,5 17,8 52,3
11,8 48,8 14,9 50,5 17,9 52,4
11,9 48,8 15,0 50,6 18,0 52,4
12,0 48,9

NOTE — The values in this table were calculated using the formula
_ 4300
100 - H
where H is the moisture content of the sample, as a percentage by mass.
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9.2 Dough development time

The dough development time is the time from the beginning of
addition of water to the point on the curve immediately before
the first signs of the decrease of consistency (see figure 1).

NOTE — In the relatively infrequent case where two maxima are
observed, use the second maximum to measure the development time.

Take as the result the mean dough development time from the
two curves to the nearest 0,5 min, provided that the difference
between them does not exceed 1 min for development times of

between them does not exceed 20 VU for degrees of softening
up to 80 VU, or 25 % of their mean value for larger values.

9.4 Repetition

If one or more of the differences between measurements on the
two curves exceed the values specified in 9.1 to 9.3 inclusive,
make another two mixings that meet the requirements of 8.4.3.

9.5 Precision

The precisi iment con-

up to 4 min, or] 25, % of their mean value for longer develop-
ment times.

9.3 Degree jof softening

The degree of spftening is thedifference in height between the
centre of the cyrve at the end of the dough development time
and the centr¢ of the curve 12 min after this point (see
figure 1).

Take as the reslilt the mean degree of softgnhing from the two
curves to the |nearest 5 VU, provided that the difference

Torque or consistency, VU

Dough development time

|

|
\
\

\— Maximum consistency

ducted in 1985 involving 11 laboratories, 4 levels, and deter-
minations in duplicate as specified in the method (see table 2).

10 Test report

The test report shall specify the method used and the results
obtained. It shall also mention all operating details noft specified
in this part of ISO 5530, or regarded as optional, together with
details of any incidents which may have influenced the results.

The test report shall include all information necessgry for the
complete identification of the sample.

Degree of softening

A\ A

10 15

Time, min

Figure 1 — Representative valorigram showing the commonly measured indices

Table 2 — Precision of valorigraph measurements

Repeatability

Reproducibility

Water absorption
Dough development time 1,0 min

Degree of softening

0,7 ml per 100 g of flour

up to 80 VU: 20 VU
above 80 VU : 25 % of mean value

5 ml per 100 g of flour
Results inconclusive

60 % of mean value
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