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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.
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bes of ISO documents should be noted. This document was drafted in accordande\with the
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may be the subj¢ct of
s. ISO shall not be held responsible for identifying any or all such paténtrights. Detafils of
ights identified during the development of the document will be in the)Introduction aid/or
st of patent declarations received (see www.iso.org/patents).
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h endorsement.

anation on the voluntary nature of standards, the :meaning of ISO specific termqd and
related to conformity assessment, as well as information about ISO’s adherence tp the
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
so.org/iso/foreword.html.
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INTERNATIONAL STANDARD ISO 18787:2017(E)

Foodstuffs — Determination of water activity

WARNING — The use of this document may involve the use of hazardous materials, operations
and equipment. This document does not purport to address all the safety risks associated with
its use. It is the responsibility of the user of this document to establish appropriate safety and
health practices.

1 $cope

This|document establishes basic principles and specifies requirements for the methods of fletermining
watelr activity (aw) of food products for human consumption and animal feed within a measurement
rangg of 0 to 1.

The measurement principles are based on the dew-point measurement or on the determination of the
chanfle in electrical conductivity of an electrolyte or in the permittivity-of.a polymer.

The method does not apply to products stored below their freezing peint (equivalent to the femperature
at which ice crystals appear in the product), neither to proddcts corresponding to a [water-in-fat
emulsion, nor to crystal products such as sugars, salt or minerals!

For groducts containing volatile compounds, such as alcohols, specific equipment adaptations may be
necepsary to apply the method.

The fesults of the interlaboratory studies that were catried out are given in Annex B.

2 Normative references

The following documents are referred.fo'in the text in such a way that some or all of their content
consfitutes requirements of this doCument. For dated references, only the edition cited |applies. For
unddted references, the latest edition of the referenced document (including any amendmepts) applies.

ISO 3696, Water for analyticgl laboratory use — Specification and test methods

3 Terms and definitions
For the purposes.of'this document, the following terms and definitions apply.
ISO gnd IEC majntain terminological databases for use in standardization at the following dddresses:

— IECElectropedia: available at http://www.electropedia.org/

31

water activity

aw

ratio of the partial water-vapour pressure in equilibrium with the product analysed to the water-
vapour saturation pressure in equilibrium with pure water at the same temperature

. _PF(T)
" Pg(T)

where
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temperature T (kept constant during measurement);

Ps(T)

temperature T.

is the partial water-vapour pressure in equilibrium with the product analysed at the

is the water-vapour saturation pressure in equilibrium with pure water at the same

Note 1 to entry: Water activity is therefore a dimensionless quantity between 0, which corresponds to a
completely anhydrous sample, and 1, which corresponds to pure salt-free water.

Note 2 to entry: The relative humidity at the equilibrium point is 100 times the water activity.

3.2

saturated dolution

solution in
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These principles are considered alternative methods that still need to be validated.
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5 Appar

Usual laboratory equipment and, in particular, the following.

5.1 Water activity measurement apparatus.

The instrument shall have the following characteristics:

— responselinearity in the calibration range (Some instruments can present several ranges of linearity
from O to 1. In this case, the laboratory shall take this information into account in order to choose

standar

d solutions);

— ameasurement cell suitable for the measurement principles described in Clause 4;
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— atemperature regulation system for the measurement cell or that can be set up in a thermostatic
enclosure so as to guarantee a temperature of 25 °C £ 1 °C;

— aninternal resolution of at least 0,000 1 ay units;

— adisplay of atleast 0,001 ay, units;

— determination of the final measurement point by reaching a plateau defined with a maximum
amplitude of 0,000 3, either by three consecutive measurements, or by stability over 1 min;

— where applicable, a system that makes it possible to eliminate interference due to the volatile
compounds contained in the sample (e.g. specific filters).

The ¢quipment shall operate under conditions according to the manufacturer’s instruction$.

Refer to the manufacturer’s instructions on device maintenance.

5.2 | One-mark volumetric flask, class A.

5.3 | Balance, capable of weighing to the nearest 1 mg, with a readability,of 0,1 mg.

5.4 | Homogenization instruments, suitable for the sample, if.necessary, e.g. plungers, knife mills,
chopjpers.

5.5 | Measurement cups, suitable for the apparatus and‘equipped with lids if necessary. Use a new cup
prefdrably for each sample. If the cups are reused, care(shall be taken with the cleaning (rdgarding fats
espegially), drying and integrity (free of warping, cracks, scratches, etc.).

6 Reagents

All r¢agents shall be of recognized analytical grade. The water used shall comply with ISO 3696.

6.1 | Salts.

Morg than 99 % pure, enabling-production of the solutions in accordance with Annex A.

6.2 | Standard solutions.

Saturated solutions,(see Annex A) prepared by the laboratory using salts (6.1) or commercially-available
solutlions. The uncertainty of these solutions shall be known.

For shelf-life)refer to information provided by the producers for commercially-available solutions.
Satufated\solutions can be kept in fully tight jars at ambient temperature as long as the saturation and
puritiycare kept.

6.3 Activated carbon (optional).

7 Sampling

Sampling of the various products shall be carried out in accordance with sector-specific standards,
where available (see the Bibliography). In any event, it shall be suited to the measurement objective and
representative of the product or product fraction to be measured for water activity.

© ISO

2017 - All rights reserved
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8 Procedure

8.1 Sample preservation

The means of preservation selected (e.g. temperature, container, hygrometry, duration) shall not cause
any chemical and physical modifications to the ay, value of the product. The laboratory may refer to the
standards or sector-specific documents on the subject, where available, or as agreed with the customer.

Any form of chemical modification, such as moisture content change, and physical modification, such as
freezing, forming salt or sugars crystals, can lead to a modification of the product ay.

Some prodycts can be preserved at negative temperatures and are not considered frozen as njo ice
crystals for

Air-tight containers (e.g. sealed aluminium bags, cans, jars with appropriate caps) shall be used.

8.2 Sample preparation

If the sampl¢’s water activity is not uniform, the product to analyse shall undergo-a’suitable preparation
procedure tp make it uniform for a global measurement of water activity. The laboratory may make use
of sector-specific standards where applicable. A preparation is not useful, if the sample’s water activity
is uniform. The test portion can be taken from the product as is.

If a prepardtion step is needed, the laboratory shall make sure.that the preparation and ampient
conditions ¢lo not cause an increase (e.g. in the case of products that have an ability to exchange
moisture wjth the environment) or decrease in humidity (e.gz,excessive milling, which could lead to
heating of the sample).

The prepargtion of the sample is under the responsibilityoof the laboratory.
Depending ¢n its objectives, the laboratory may need’'to perform analyses:
— in pre-defined areas of the product;
EXAMPIE In the case of dried meat:based products (cured hams) characterized by a water-activity
gradientlbetween the inside and outside'areas because of the drying process, the water-activity cond|tions

can be determined in the inside and ‘eutside areas, or even at points distributed over the cross-section,so as
to cover fall the constituents by seleeting the measurement points systematically.

— for compound products (e.g.sandwiches) on the individual components or contact surfaces;

— for driefl products that.need time to reach to a water activity equilibrium; this shall be considered
before gnalysis.

In such casels, these:provisions shall be indicated in the test report.

8.3 Test portion

The test portion is taken from the prepared or unprepared sample (8.2), according to the manufacturer’s
instructions (e.g. for filling the cups). The test portion shall be taken as quickly as possible to minimize
exposure to the humidity in the laboratory, especially for the products that have an ability to exchange
moisture with the environment.

8.4 Storage before measurement (optional)
After the preparation step, the measurement shall be taken within a maximum of 4 h.

The test portion shall be stored in air-tight packaging (air-tight lid or stretch-film over the seals) to
avoid exposure to the ambient humidity.

4 © IS0 2017 - All rights reserved
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Storage shall be at ambient or measurement temperature so as to prevent any modification of the water
activity in the sample. The samples should be stored directly in the measurement cup.

To lower the measurement time, it is advisable to ensure the test portion is at a temperature close to 25 °C.

8.5 Measurement

To take the measurement the manufacturer’s recommendations shall be followed, taking into account

that the measurement shall be taken at 25 °C using the water activity measurement apparatus (5.1).

NOTE

In some cases, the measurement can be taken at a temperature other than 25 °C with a specific
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g each analytical series, the measurement stability shall be verified using standard so

e types of instruments can present a significant carry-over effect-when consecutive
les with different water activity. In order to minimize this, effect, operating conditi

vaiting around 15 min between the two measurements.after opening the lid of the ins

f potential interference due to volatile substancgs), and
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method using the principle of determination of the change in electrical conned
rolyte or permittivity of a polymer (4.3) is used, the water activity may be displaced by
t. For this purpose, the measurement’cell shall be ventilated long enough for the next m
started at as low a reading as possible (e.g. ambient humidity).
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For the analysis of pulverulentiproducts, refer to the manufacturer’s instructions (us¢ of a filter,
ventilation speed). The cleanlinéss of the sensor (for instruments that use the dew-point njeasurement
pringiple) shall be checkeg:

8.6 | Calibration,-adjustment and verification

CaliHration shall;be performed with at least two standards that frame the ay, values of th¢ samples to
be measured;

On the basis of the calibration results, a verification at one point is performed that takes infto account a

maximum tolerated error of £0,005.

If this value is exceeded, an adjustment is performed in accordance with the manufacturer’s instructions
and a verification is performed after the adjustment at an intermediate point with a maximum tolerated
error of +0,005.

The laboratory shall ensure the linearity within the range of calibration.

Out of the range of calibration, the laboratory is allowed to make an external calibration of the device.

9 Calculation and expression of results

Resu
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10 Precision

10.1 Repeatability

The absolute difference between two individual and independent test results, obtained using the
same method on identical test material, in the same laboratory, by the same operator, using the same
equipment within a short interval of time, shall not be greater than 0,01 in more than 5 % of cases.

10.2 Reproducibility

foranca Lha tock racyy Lo ohtatnad o

The absolute

method on
equipment,

Af fxazaan tuaro s Az a1 oo d :nAnpnnAnna- abiainad otha
L UITITUCTICIIUC UULLUVVOULUIT LVVU ITIUIVIUUJAL dITu TITuc CIIUTIIU L oL T CoUIty, Uutdllitu uoIil CIIC
dentical test material, in different laboratories, with different operators, using diff
chall not be greater than 0,02 in more than 5 % of cases.

11 Test report

The test rep

a) allinfor

ort shall contain at least the following information:

mation necessary for the complete identification of the sample;

b) the sampling method used, if it is known (and the portion taken intéaccount for the measurer

total or
c) thetest

d) alloper

partial product quantity);
method used, with reference to this document, i.e. ISOy18787;

hting details not specified in this document or regarded as optional, together with detd

any incidents which may have influenced the test result(s);

e) thetest

f) ifthere

result(s) obtained;

peatability has been checked, the final quoted result obtained.

same
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ils of
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Annex A
(normative)

Water activity of saturated salt solutions at 25 °C

Table A.1 — Water activity of saturated salt solutions at 25 °C

Salta Ay CAS number
LiBr 0,064 7550-35-8
LiClb 0,113 7447-41-8
CaBr 0,165 7789-41-5
CH3CO2K 0,225 127-08%2
Nal 0,382 7681-82-5
Ki 0,689 7681-11-0
MgCl; 0,328 7786-30-3
K2CO3 0,432 584-08-7
Mg(NO3); 0,529 13446-18-9
NaBre¢ 0,576 7647-15-6
SrClp 0,709 10476-85-4
NaNO3d 0,743 7631-99-4
NaCl 0,753 7647-14-5
KBr 0,809 7758-02-3
(NH4)2S04 0,810 7783-20-2
KCl 0,843 7447-40-7
Sr(NO3)2 0,851 10042-76-9
BaClpe 0,902 10361-37-2
KNQ3z 0,936 7757-79-1
K2504 0,973 7778-80-5
a  (f+s recommended to consult a material safety data sheet with the CAS
ndmpber for each salt in order to take the necessary precautions.
b, LiClin anhydrous form. Caution shall be observed to add water very slowly, as
the dilution reaction is very exothermic.
¢ NaBrisvery sensitive to temperature.
d  NaNOs is not stable in time; for example, there may be a change of colour.
e BacCl2fstoxicif swattowed {poison by ingestion)amnd rarmfut if fmirated:
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