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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 1SQO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

The main tagk of technical committees is to prepare International Standards. Draft International Stanflards
adopted by fthe technical committees are circulated to the member bodies for voting. Publication gs an
International|Standard requires approval by at least 75 % of the member bodies casting-a vote.

Attention is qrawn to the possibility that some of the elements of this document may be the subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 13302 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 12, Sehsory
analysis.
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Introduction

It is necessary to prevent materials intended for the packaging of foodstuffs from being the cause of unwanted
alterations in odour or flavour. Likewise, it is necessary to take into account the storage conditions of the
foodstuffs once they are packed since this can also be one of the causes of modifications to odour or flavour.

Certai

fatty

pr powdered products having a large area in contact with the packaging). In particulart

matefial can contaminate the product by transfer. This transfer can occur by direct contact with t

matefial or, indirectly, by means of the atmosphere created between the packaging and the pro
odours or flavours can also come from the inner or outer layers of the packaging material,

The

Food| industries should ensure that the packaging they use is the best possible choice with re

prod
of th

Compounds transferred from packaging materials and responsibléfor undesired effects on the fl

prod

simply the compounds responsible for the changes in flavour<have not been identified. Thus, it is
evaldate the sensory properties of packaging materials.

This

This
from

packaging material can also absorb compounds from foodstuffs and cause modifications of fl

dcts. This is why they must have at their disposal methods which allowthem to ascertain th
¢ foodstuffs is not significantly modified under certain storage conditions.

Ucts are usually in very low quantities, often below the détection limits of the analytical tqg

nternational Standard describes two complementary tests which are not mutually exclusive:
assessment of the inherent odour of the packaging material under test (odour test);

1ssessment of the change of flavour'of a foodstuff after direct or indirect contact with th
aterial under test in actual conditions or in simulated conditions (contact test).

International Standard was-developed by a group composed of sensory analysis experts
the packaging sector andristbased on their experience.

aterials (e.g.
e packaging
e packaging
juct. Foreign

avours.
spect to their

bt the flavour

pvour of food
chniques, or
necessary to

e packaging

and experts
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INTERNATIONAL STANDARD 1ISO 13302:2003(E)

Sensory analysis — Methods for assessing modifications to the

flavour of foodstuffs due to packaging

1 cope

This [International Standard describes methods for assessing the changes caused By pack
sensory attributes of foodstuffs or their simulants.

The methodology can be used as initial selection to assess a suitable packaging material or as
acceptability screening of individual batches/production run (see Annex A).

This [International Standard is applicable to all materials usable for: packaging foodstuffs
cardhoard, plastic, foils, wood). Moreover, the scope can be extended ‘t0 any objects intended

contdct with foodstuffs (e.g. kitchen utensils, coatings, leaflets, or patts of equipment such as se
with the aim of controlling food compatibility from a sensory point6f view according to the legislati

2 ormative references
The following referenced documents are indispensable for the application of this documen
refergnces, only the edition cited applies. For-undated references, the latest edition of th
document (including any amendments) applies.

ISO 483:1988, Plastics — Small enclosures’for conditioning and testing using aqueous solution
relatiye humidity at constant value

ISO 4120, Sensory analysis — Methodology — Triangle test
ISO %492, Sensory analysis=— Vocabulary
ISO $495:1983, Sensary,analysis — Methodology — Paired comparison test

ISO 6564, Sensaery‘analysis — Methodology — Flavour profile methods

ISO &
Part

586-1,xSensory analysis — General guidance for the selection, training and monitoring of
: Selected assessors

aging to the

subsequent

(e.g. paper,
to come into
bls or piping)
on in force.

t. For dated
b referenced

5 to maintain

FASSeSSors —

ISO §586-2Ser
Part 2: Experts

ISO 8587:1988, Sensory analysis — Methodology — Ranking
ISO 8589, Sensory analysis — General guidance for the design of test rooms

ISO 11035, Sensory analysis — Identification and selection of descriptors for establishing a sens
multidimensional approach

ISO 10399, Sensory analysis — Methodology — Duo-trio test

ory profile by

ISO 13299, Sensory analysis — Methodology — General guidance for establishing a sensory profile
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5492 and the following apply.

31

packaging

object intended for wrapping or containing, temporarily, a product or series of products during handling,
transportation, storage or presentation, with a view to preserving, protecting or facilitating these operations

NOTE This International Standard covers packaging coming into direct contact with foodstuffs.

3.2

new packag'lng
any packagifg in which at least one of the constituent elements (e.g. nature of the material, adhesives,|inks,
solvents, varhishes) is new or has been modified

3.3
odour
sensory attripute perceptible by the olfactory organ on sniffing certain volatile substances

3.4
flavour
complex set pf olfactory, gustatory and trigeminal sensations perceived duringthe course of the tasting

NOTE THe flavour can be influenced by somaesthetic (tactile, thermal, algesic and/or kinesthetic) impressions.

3.5
taint
flavour whicH is foreign to the foodstuff

3.6
off-flavour
atypical flavdur of the foodstuff, often associated with the deterioration of the foodstuff

3.7
reference mpterial
packaging mpterial which does not interfere with the sensory properties of a product

NOTE The reference material cOuld’be an approved packaging that already exists which complies with the legiglation
in force.

3.8
assessor
(sensory) any person-aking part in a sensory test

NOTE A haivetassessor is a person who does not meet any particular criterion. An initiated assessor is a persop who
has already participated in a sensory test

3.9
selected assessor
(sensory) assessor chosen for his/her ability to perform a sensory test

3.10

expert

(general sense) a person who, through knowledge or experience, has competence to give an opinion in the
fields about which he/she is consulted

NOTE In sensory analysis, there are two types of expert, the “expert assessor” and the “specialized expert assessor”,
in conformity with ISO 8586-2.

2 © ISO 2003 — Al rights reserved
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3.101

expert assessor

selected assessor with a high degree of sensory sensitivity and trained in the use of sensory analysis methods
and who is able to make consistent and repeatable sensory assessments of various products

3.10.2

specialized expert assessor

expert assessor who has additional experience as a specialist in the product and/or process and/or marketing,
and who is able to perform sensory analysis of the product and to evaluate or predict effects of variations
relating to raw materials, recipes, processing, storage, ageing, etc.

4 Principle
4.1 | Assessment of the inherent odour of the packaging material

The packaging material under test is stored in a container under controlled conditjons.

The pdour of the atmosphere developed upon confinement is assessed- by means of sengory analysis
methpds.

4.2 [ Assessment of the effect of the packaging material on‘the flavour of the foodstuff

The {oodstuff and the packaging material under test, with direct.or indirect contact, are stored ih a container
undef controlled conditions.

The flavour changes of the foodstuff are assessed by méans of sensory analysis methods.

5 Foodstuff samples

5.1 | General
CAUTION — Hygienic and safety.requirements related to the products used shall be followed.

When possible, use the actual_foodstuff, method of packing and storage conditions (temperatpires, contact
time,|etc.) for the tests. This_is highly recommended for tests performed at the development level.

For répeated tests with-@ panel, use, if possible, the same foodstuff references (same product anfl same trade
name). In the othercases, use a similar foodstuff which approximates the real product.

It is gometimes _necessary to decrease the leading time or to use a model foodstuff when actual fpodstuffs are
not khown and/or actual storage conditions are not achievable.

To dzrte, the sole validated model concerns offset printed paper/cardboard used for chocolate proflucts:

— grated milk chocolate
— relative humidity, 75 %,
— temperature, 23 °C + 2 °C,
— duration, 48 h (adapted from the Robinson test [14]).

The set-up is shown in Figure 1. The interpretation of this model is limited because it does not take into
account the ratio of the foodstuff mass to the packaging surface.

Proposals for other non-validated models are given in Annex C.

© 1SO 2003 — Al rights reserved 3
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1 glasslid 6 glass crystallizing dish (diameter 8 cm)
2 polytetrafiioroethylene [Tefloh® 1] 7 grated milk chocolate (25 g)
3 metal clip 8 glassrings
4 glass jar ([ 000 ml) 9 saturated NaCl solution (60 ml)
5 packagind material‘inder test (6 dm?)
Figure 1 — Set-up for testing paper/cardboard

1) Teflon® is an example of a suitable product available commercially. This information is given for the convenience of
users of this International Standard 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.
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5.2 Preparation of samples

Provide the amount of sample material needed for each assessor.

The quantity varies according to the foodstuff concerned and is, in general,
— 4 g to 30 g for solid foodstuffs, and

— 15 ml to 50 ml for liquid foodstuffs.

Adapt the number of containers to the panel size (see 6.3).

6 Pamples of packaging materials

6.1 | General

Prior|to conducting the tests, preserve the packaging materials under cold conditions (at approx
and wrapped in an uncoated sheet of aluminium foil or in an airtight glass container.

For sheet or film type materials, sample representative material specimens-and eliminate the outg
initiall turns of a roll, first and last sheets of a pile).

6.2 | Preparation of the packaging material samples for assessment of inherent od

6.2.1| Test conditions

Use actual conditions if they are known.
If thely are not known, proceed as follows.

a) for flexible, single-layered materials,~the material surface area/container volume ratio recg
dm?/l. In the case of printed material, care should be taken to maintain about the same 1
e printed and unprinted surfages-in the section to be tested.

b) ith laminated or multilayered materials with essential differences between the surfaces bei
y a practically impermeable inner layer, especially in the case of printed samples, the tg
arried out on one @ide, namely, on the side designed for contact with the packaged f
roduce shape tetrahedrons or bags to test their interior (e.g. 6 dm2). Bags may be either|
espect to sealing conditions recommended by industrialists) or closed with adhesives W

impart odour te the interior.

c) igid materials may be cut into pieces provided that no modification to the structure of the m

It is important always to follow the same procedure once it has been selected.

mately 5 °C)

r layers (e.g.

our

mmended is
atio between

hg separated
st should be
pod product.
sealed (with
hich will not

hterial occurs.

6.2.2 Method

Where possible, for each sample, provide one container for each of the assessors taking part in
Annex B for recommended containers).

Insert into each container the appropriate surface area of packaging material.

the test (see

If there is a visual difference, make sure that the material placed in the container is not visible from the outside

(e.g. cover the container with aluminium foil).

Keep all prepared containers in a dark place for 24 h at 23 °C + 2 °C or, if a rough evaluation is needed, 1 h at

40°Ct2°C.

© 1SO 2003 — Al rights reserved


https://standardsiso.com/api/?name=8eb67341178e52fa26f52be505b3d3ad

ISO 13302:2003(E)

6.2.3 Reference sample

If a reference sample is needed, use the reference material by treating it in the same way as the test material.
The reference packaging material used in this case is a material that does not interfere with the sensory

properties of

the foodstuff (3.7).

If no reference packaging material exists or optimum quality conditions are desired, it is possible to prepare
the reference sample without the packaging, by simply using the same container type without any packaging

material.

6.3 Prepa

ration of the packaging material samples for assessment of the effect on the

flavour of he foodstuff

6.3.1 Simu

Whenever pq
tests as desq

a) Liquid f

See Talple 1 for the recommended conditions of contact as a function, of.the different materials

tested. A

The sur
migratio

b) Solid fopdstuffs

lation tests with direct contact

ssible, use actual conditions. If actual conditions are not known or not achievable;use simu
ribed below. See Annex C for use of simulants.

podstuffs

pplicable conditions for each type of material are represented by‘a grey area.

ace area of material in contact/volume of test foodstuff ratio, except for special conditions]
n cell 2 dm2 per 200 ml), shall be 6 dm2 per litre of substance.

ation

fo be

(e.g.

vith a

de a

Ver.

For matgrials in sheet or film form, make a sandwich\with 2 dm? of packaging material in contact V
1 cm layer of the test foodstuff (cut strips from (the film and interlace with the foodstuff). Prov
sufficient quantity of the product for the assessars.
For fillaljle objects, fill up to the normal capacity and cover the objects over with a glass Petri dish co
Table 1 —{ Recommended conditions of contact
Material Immersion Cell @ Bag Filling

Unpripted single-layer 2> 0,5 mm, 3 dm?/|

materfals £<0,5mm, 6 dm?/l ©

Printed single-layenor

multilgyer materials

Fillable objects 6 dm?/I ©

Plugs and closing

systems

@  Migration cell type (one single side in contact).

by

€ See reference [17] for details.

s the thickness.

© ISO 2003 — Al rights reserved
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6.3.2 Simulation tests with indirect contact

Depending on the contact temperature, choose an appropriate solution of salts according to the provisions of
ISO 483 that allows a constant relative humidity at a given temperature equal to the actual relative humidity. If
the actual relative humidity is not known, use a saturated aqueous solution of sodium chloride (NaCl) that
allows a relative humidity of 75 % (see Table 3 of ISO 483:1988). Pour the salt solution into the 1 000 ml
container (glass jar or desiccators) into which the Raschig rings are laid out (see Annex B).

Introduce a Petri dish containing 15 g of test foodstuff in the container and place it on the Raschig rings.

Arrange the material (3 dm2 or 6 dm?2) around the Petri dish.

Adapt the number of containers to the panel size.

6.3.3| Reference samples
If a reference sample is needed, prepare it in the same way as the test sampleand keep under the same
condftions. The reference packaging material used in this case is a material that*does not inteffere with the
senspry properties of the foodstuff (3.7).
If no|reference packaging material exists or optimum quality conditionscare desired, it is possible to prepare

the rIference sample without the packaging for tests with indirect contact or by using glass packaging for tests
with dlirect contact (see Annex B).

7 Pensory tests

7.1 | General test conditions

It is recommended that the tests be conducted«inia room which complies with ISO 8589. At a minjmum, odour-
free fooms are required for preparing the food-and packaging samples and for performing the tes{s.

The ¢ontainers for the foodstuffs and the/packaging materials shall not have any influence on the test results
and ghall be totally odourless. A list ‘of recommended containers is given in Annex B.

The ¢quipment used (e.g. cleaning products, adhesive tape, pens) shall not transmit any odour.

In ordler to prevent the assessors from visually recognizing the materials, it is possible to condyct the test in
dim light or under modified lighting conditions.

Prefgrably give the‘samples random three-figure code numbers.

For the order-of presentation of the samples for differentiation tests, refer to the corresponding|International
Standlards.

For the order of presentation for Scoring on a scale tests, give to a randomly chosen half of the group the
samples in the order “test sample” then “reference sample”, and to the other half of the group in the order
“reference sample” then “test sample”.

For situations where several different tests are performed during the same session, the order of presentation
of the samples shall, as for all sensory tests, be different from one assessor to another. The ideal is that, for
the whole group, there is a balance for the position (each product being presented the same number of times
to each possible position) and for the sequence of two consecutive products (each product being preceded
the same number of times by each of the other samples) (see [10]).

© 1SO 2003 — Al rights reserved 7
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7.2 Assessors

7.2.1 Qualification of the assessors

The conditions under which the assessors shall be recruited and selected are given in ISO 8586-1 and
ISO 8586-2.

Since the defects due to the packaging are generally ones which can be perceived by the olfactive organ,
ensure in particular that the candidates are not suffering from allergies or from illnesses which affect the sense
of smell (e.g. hay fever, sinusitis, chronic bronchitis).

As specific gnosmia could exist, it may prove to be worthwhile to assess the sensitivity of the candida'Les to
the compounds transmitted by the type of packaging being studied and already known as being reSpemsible
for sensory defects (see Annex D), and to eliminate assessors who have low sensitivity.

Use the seleftion and training methods that are specific to the types of tests which the assessor'will carry out,
namely a differentiation test, scoring on a scale test or descriptive test.

In both caseg, it is advisable to ascertain
— the availability of the assessors,

— their intgrest and motivation, and
— their capacity to concentrate.

If the assesgors are to carry out descriptive tests (sensory prefiles), it is advisable to check their ability to
describe what they perceive (see ISO 6564).

The membets of the panel shall be accustomed to assess the foodstuffs being tested, in order to be able to
detect flavour modifications.

7.2.2 Number of assessors

To define the number of assessors, referto 1ISO 4120 or 1ISO 5495 for difference tests, to 1ISO 13299 for
qualitative orfquantitative description, or te'the tables given in reference [9].

The number [of assessors shall be-chosen as a function of the type and purpose of the test. It is necessary to
be aware of| the fact that the lower the number of assessors, the higher the beta risk. Thus, it can be
concluded tHat there is no difference where in fact there is one. The danger of accepting an inappropriate
packaging i therefore dreater. More assessors are required, to this end, when assessing whethgr the
packaging cguses a taint:

7.3 AsseTsment of inherent odour of the packaging material

7.3.1 Sensory test

To determine whether or not the assessors can detect a difference of odour between the “test” sample and the
“reference” sample, several tests are described below. It is recommended to adopt one of them and then to
use it for all cases where it is necessary to answer the same type of question.

a) Paired comparison test on the overall intensity of odour in accordance with the procedure described in
ISO 5495. In this case, the assessors are asked the question “Which sample has the stronger odour?”

b) Triangle test in accordance with the procedure described in ISO 4120.

c) Duo trio test with constant reference (the reference being the reference sample). If the packaging has
an abnormal odour which is perceived by the assessors, they may be asked to describe it.

8 © ISO 2003 — Al rights reserved
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It is recommended that scoring tests be used with trained panels.
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Ranking test when more than two samples are being compared according to the method given in
ISO 8587, if the attribute is known.

Scoring tests if it is wished to determine the difference of intensity of odours. The intensity of the odour
of the sample(s) is scored on a response scale (e.g. 5-point scale defined as follows: 0 no perceptible
odour; 1 just perceptible odour; 2 moderate odour; 3 strong odour; 4 very strong odour. The example
given in Annex E has a 7-point scale (0 no taint; 6 pronounced taint). The target is defined by the
confidence level expected. One of the samples may be a hidden reference: in this case, the values
obtained for the “test” sample will be compared to those obtained for the “hidden reference” to permit
statistical analysis of the results. If the assessors detect a different odour, they may be asked to describe
it.

For the quantified description of perceived odours, carry out a sensory profile which_is lused [to determine
accurately the characteristics of the odour of the packaging. This can provide details.on the ofigin of these

odoufs (ink, adhesive, etc.). Refer to ISO 6564, ISO 11035 and ISO 13299.

7.3.2] Procedure

After|the storage phase, test the odour of the atmosphere developed upon confinement with the packaging

matefial or in the packaging material.
Asseps the odour of the samples immediately after opening the jars, bottles or bags.

For carrying out the odour test, each assessor proceeds in the‘following manner:

7.4

7.4.1] Sensory test

vith jars or bottles: smell immediately after removing the emery-ground cover and replace it immediately;

vith bags: cut off one of the corners of the bag, then immediately smell the area just above| this opening
vhile pressing the bag.

Assessment of the effect of packaging material on the flavour of the foodstuff

Diffefent methods may be mused to determine the modification of flavour in products, including those due to
intergction between the pfoduct and packaging or the scalping effect. It is recommended to adopf one of them

and then to use it for all.eases where it is necessary to answer the same type of question.

a)

e)

aired comparison test on the overall intensity of taint in accordance with the procedure|described in
[ISO 5495/1n'this case, the assessors are asked the question “Which sample is tainted?”

riangle test in accordance with the procedure described in ISO 4120.

ording to the
method described in ISO 10399.

Ranking test when more than two samples are being compared, according to the method given in
ISO 8587, if the taint is known.

Scoring tests if it is wished to determine the difference of intensity of taints. The intensity of the taint of
the sample(s) is scored on response scales similar to those described in 7.3.1. One of the samples can
be a hidden reference. In this case, the values obtained for the “test” sample will be compared to those
obtained for the “hidden reference” to permit statistical analysis of the results. If the assessors detect a
taint, they may be asked to describe it.

It is recommended that scoring tests be used with trained panels.

© 1SO 2003 — Al rights reserved 9
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For the quantified description of perceived taints, carry out a sensory profile so as to be able to determine
accurately the influence of the packaging on the sensory attributes of the packaged products. Refer to
ISO 6564, ISO 11035 and ISO 13299.

7.4.2 Procedure

Make up a “test” batch and a “reference” batch by collecting samples of foodstuffs originating from the various
contact vessels at the end of the chosen contact period.

Divide up the

liquid test foodstuff samples into glass tumblers.

Divide up the

Ensure the
representatiy

During the di
order to prev

8 Analys
For the paire
For the triang
For the ranki

For the scori
the scale is |

Understandir
of the compa

of the foodsjuff. Correlations between the odour intensity, the type of the odour, and the influence o
sensory attriputes of the products are useful when making a decision on the acceptance of packaging
Annex A for guidelines.

9 Testreport

The test repq

name of]

referend

homogeneity of the test sample by, for example, mixing grated or crushed food~to) obt
e sample.

stribution to the assessors, ensure that the foodstuff samples are placed in covered contain
ent odours from dispersing into the atmosphere.

d comparison test, analyse the results according to Table 2 @f)ISO 5495:1983.

hg test, analyse the results according to Tables 3 and 4 of ISO 8587:1988.

solid test foodstuit samples Into Fetri dishes or white ceramic plates.

is of the results

le test, analyse the results according to 1ISO 4120.

ng test, a non-parametric Wilcoxon rank signed test may be used (see example in Annex
near (scale used with trained panels), it is possible to handle data by a Student test.

g the nature of the odour or flavour:and its influence on the foodstuff is linked to the exper
ny and to the results obtained during the test to determine the effect of the material on the fl

rt shall give.fhe following information:
body which conducted the tests;

eto)this International Standard;

Hin a

Brs in

E). If

ence
Bvour
h the
See

10

identification of the material sample of the packaging to be tested;
identification of the reference material of the packaging;

foodstuff intended to enter into contact with the material (if known)
foodstuff used for the test;

date of test;

conditions of preparation of the sample(s);

© I1SO 2003 — Al rights re

served
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— for contact tests: conditions of contact between the material and the test foodstuff and, in particular, the
nature of the contact (direct or indirect), practical details of the contact, duration, temperature and relative
humidity during the contact phase;

— type of sensory test carried out;
— number and qualification of assessors;
— testresults;

— recommendations relating to the acceptance of the batch or of the new packaging, if required.

© 1SO 2003 — Al rights reserved 1
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Annex A

(informative)

Guidelines for industrialists for assessing the product risk linked to the

A.1 Evalu
The effect o
performed a
whether the

Assessment

Since the odg

orrof g -mdevet e

f the packaging material on the flavour of foodstuffs is assessed using new packaging. [Fests
this level therefore necessitate contact between the product and the packaging'to” detefmine
backaging conforms, from a sensory aspect, to the use that will be made of it.

packaging

of the odour of the packaging is carried out in parallel.

currence of taints in the product placed in contact with the packaging-can be predicted by the

results of the tests on the odour of the packaging, tests performed subsequently during acceptance copntrol

could focus
acceptance

5imply on the odour of the packaging. If this is not the case, @ quick test of the odour during
control will not suffice and contact tests should be carried out, Tests performed at develogment

level will therlefore also determine the type of test which could be used subsequently for acceptance confrol of

the packagin

g. Table A.1 lists these decision rules.

Table A.1 — Decision'rules

Results

of odour test

Results of contact test

No modification of foedstuff flavour

Modification of foodstuff flavour

Odour of packaging material
not perceptible

PACKAGING APPROPRIATE

Further batches of the assessed
material shall be odourless.

PACKAGING NOT APPROPRIATE

Correlation odour/flavour modificatipn
not possible.

Define component responsible for the
flavour modification if possible befoye
further development.

Odour of packaging material

PACKAGING APPROPRIATE

PACKAGING NOT APPROPRIATE

pefceptible Odour intensity upper limit for further Reduce odour level and redo contdct
batches of the assessed material is tests and odour tests.
defined.
A.2 Routipe’control: Assessment of risk on acceptance of the packaging

Routine controls in production are carried out as a function of the results of the development tests: two cases

can be met.

a) Case 1: Flavour modification is linked to the odour of the packaging

Only the odour of the packaging needs to be assessed. The intensity of the odour should be equal to or

lower than the reference point defined during the development test.

If the odour intensity is higher than the reference point, a contact test should be initiated again to check
that the packaging remains acceptable for the product. This odour level is defined as the upper limit if the
flavour of the product is not modified, otherwise the packaging is rejected.

12
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b) Case 2: Flavour modification is not linked to the odour of the packaging

In this case, the packaging exhibits no odour. However, flavour modification occurs (e.g. when
polystyrene come into contact with foodstuff, the monomer styrene may be released and may taint the
product).

The odour test does not forecast the impact on the finished product. Contact tests should be carried out
for each new production run.

© 1SO 2003 — Al rights reserved 13
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Annex B
(informative)

List of recommended containers

B.1 Containers for placing the material in contact with the foodstuff

The following

a) jars or
grease \

b)

c) ground
300 ml,

d) Raschig
of inert
contact)];

e) migratid
having 4

B.2 Conts

The following

a)
b)

cover.
B.3 Conts

The following

a)

b)

14

are suitable:

vith emery-ground cover;

Petri dighes, made of glass, approximately 150 mm x 30 mm;

necked tubes and bottles, made of opaque glass, having a capacity‘off 100 ml, 200 ml, 25
100 ml or 500 ml;

ring, generally of 2 cm to 3 cm in diameter and of 2 cm to 3 emyin height, or a ring on feet,
Mmaterial [to isolate the packaging from the dishes in which(is placed the foodstuff (for in

’

In cells (device which allows contact with only one.side of the material), made of stainless
volume of 200 cm? and a contact surface area of.2'dm? (with inert join) (see Figure B.1).

iners for performing sensory tests on the foodstuffs

are suitable:

Petri dighes, made of glass, approximately 80 mm x 20 mm;

tumblers, made of glass, having.ah approximate capacity of 120 ml, possibly covered with a Petr

jars or

iners for assessing the odour of the packaging material

are suitable:

desiccators, made of opaque glass having a capacity of 1 000 ml, without rubbet, or sealing

0 ml,

made
Hirect

Steel,

dish

grease,

hutwwith amary around-cover:
SHAMHR-e e HY-grodRa-coVer

desiccators, made of opaque glass, having a capacity of 1 000 ml, without rubber or sefaling

ground necked tubes and bottles, made of opaque glass, having a capacity of 100 ml, 200 ml, 250 ml,
300 ml, 400 ml or 500 ml.

bags, made with an approved odourless material of a consistent surface (from 4 dm2 to 6 dm?2),
preferably with a square shape. Make sure that the closing device (sealing) causes no odour (e.g. use a

paper cli

p).

© ISO 2003 — Al rights reserved
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Dimensions in millimetres

L
5
6
8
.
®158
(=)
o~
178
185
N 2
q 3
Key
1 clamp screw 5\" food product (or simulant)
2 clamp bar 6 packaging material under test
3 filler plug 7 base plate
4 lid 8 sealingring
Figure B.1 — Migration cell
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Annex C
(informative)

Examples of models for foodstuff simulant/temperature

When actual conditions are not known or not achievable, a foodstuff simulant and conventional temperature
can be used for contact tests.

Table C.1 lis

s examples of product/temperature models.

Table C.1 — Examples of product/temperature models

Type of foodstuff

Suggested foodstuff simulant

Chamber contact

temperature
Unfermented dairy products, thickened Homogenized whole milk 10°C+2°C
milks
Dairy products (yoghurts, soft white Water + 0,2 g/l lactic acid 10°C+2°C
cheese)
Liquid fatty products Refined vegetable ail 23°C+2°C
Medgts and meat-based processed Margarine or butter 10°C+2°C
products (cooked dishes)

Cheese and butter

Dry biscuits and dry products with low Ctushed rusks 23°C+2°C

fat content
Prodlicts containing more than 35 % Water + citric acid + sugar 23°C+2°C
water (fruits, vegetables, beverages) (to be.mixed in the same proportion as
in the product to be simulated)
Alcoholic drinks Ethanol: 60 ml 23°C+t2°C
Glycerol: 10 mg
Water to make up 1|

Chotolate, chocolate [by-]\products Grated milk chocolate 23°C+t2°C
and fatty bisguits
Dry fatty products

Water Odourless water 23°C+2°C

For those p

roducts which undergo a heat treatment within their packaging, bring the foodstuff

ip to

80 °C £ 5 °C, if possible within the limits of the type of heating and the temperature rise and fall curves.

For deep-frozen products, store the foodstuff at —10 °C + 2 °C.

The relative humidity should be representative of the actual or desired conditions (generally between 50 %

and 75 %).

The model products used should have as neutral a taste and odour as possible for the range of products

under consid

eration.

The material used (such as ethanol, glycerol, citric acid) should be food grade.

See also reference [16].

16
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The contact times recommended for test purposes, depending on the expected storage times, are as follows:
— short preservation time (less than 1 month): 48 h;

— average preservation time (from 1 to 9 months): 10 days;

— long preservation time (9 months and over): 30 days.

A contact period of 48 h may be used for conducting faster tests as an initial approach.

The contact period should never be less than 48 h.

© 1SO 2003 — Al rights reserved 17


https://standardsiso.com/api/?name=8eb67341178e52fa26f52be505b3d3ad

ISO 13302:2003(E)

Annex D
(informative)

Example of components originating from packaging suspected of being
the cause of alterations in the sensory properties of foodstuffs

The following components are suspect:

a)
b)

c)

d)

e)

acetaldghyde, in poly(ethylene terephthalate) and polyethylene;

styrene

residual

Dr ethyl benzene, in polystyrene;

solvents from printing ink and varnish of printed paper and plastics

— isogropanal,

— ethyl acetate,

— methyl ethyl ketone,

— propyl acetate,

— 1-m

ethoxyl-2-propanol;

dibutyl adipate (decomposition product of bis(2-ethylene hexyl)adipate or DOA plastifier of poly(vinyl

chloride);

volatile nitrosamines in rubber.

See also refg

18

rence [11].
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Annex E
(informative)

Example of application of the non-parametric Wilcoxon test for the
interpretation of the results obtained by scoring test

Twelve assessors have estimated the odour intensity of a reference material and of a test material on a
7-poipt—¢hiserete—seate—(0—no—odeour—6—pronounced—odour—Hhe—resuits—are—given—in—T aple E.1. The
difference in intensities (DI) is calculated for each assessor. The absolute values of differencés)are ranked in
ascending order and zero values are discarded.

Table E.1 — Results of scoring test

Assgssor A B C D E F G H | J K L
Refefence product 0 1 2 1 2 1 2 0 0 1 1 2
Test product 1 3 2 5 4 1 1 3 4 2 1 1
DI reference test -1 -2 0 -4 -2 0 4 -3 -4 -1 0 +1
RanH DI 2,5 5,5 — 8,5 55 — 2,5 7 8,5 2,5 — 2,5

In thg event of equal placings, proceed in the following manner.

Count the number of times the same DI value is_obtained, examine in which positions they arg located and
calculate the average rank as follows.

— There is the absolute value 1 for four.@ssessors (A, G, J and L) which thus occupy the poditions 1, 2, 3
Lnd 4. The average rank of 1, 2, 3.and 4 is (1 +2+ 3 +4)/4 =2,5. This value is therefore [taken for the

nk of the assessors A, G, J and L.

— There are two assessors for,whom the absolute value of DI is 2. The average rank is thus (5 |+ 6)/2 = 5,5.

— There is one assessor-for whom the absolute value of DI is 3. The rank for assessor H is 7.

— There are two assessors for whom the absolute value of Dl is 4. The average rank is thus (8 i 9)/2 = 8,5.

Calcllate

— the sum of the ranks of the negative DI values, W—, and

— the sum of the ranks of the positive DI values, W+
W-=25+55+85+55+7+85+25=40
W+=25+25=5
Calculate the total number of assessors (N) minus the number of zero DI values. In this example N is 9.
Check that
(W=)+ (W+)=N(N+1)/2

In this example, this equals 45.

© 1SO 2003 — Al rights reserved 19
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tlines, in the one-tailed test, the probability for a given N, that W+ is greater than or equal to c.

The one-tailed test should be used when the experimenter knows the difference between the reference
sample and the test sample before collecting the data. In this case, if he expects that the test sample to have
a less intense odour than the reference sample, he will calculate DI as the odour intensity of the reference

minus the od

our intensity of the test, and will take W+ to compare the tabulated values.

If the experimenter does not know whether the difference is positive or negative, the alternative hypothesis H,

is that “the o
consider the

In the exam
alternative h
reference sa

Table E.2 gi
is a differend
is equal to p

The test sam
the differenc
given by sor
linked to this

The experim
values obtain

It is clear that the final decision is more commercial that statistical.

dour intensity of the reference sample and that of the test sample are different”. He should then
probability corresponding to W = sup (W-, W+) and multiply by 2.

ypothesis is therefore H,: the odour intensity of the test sample and the odour intensity
mple are different.

es for N=9 and ¢ = 40, the probability p = 0,019 5, in the two-tailed test, of conc¢luding that[there
e between the test and reference samples when in fact there is no differenceyand the probability
= 0,039.

ple is therefore significantly different from the reference sample at the\threshold of 5 %. Altfough
b is significant, it is possible that it is not very large. However, in the-example, the intensity vplues
ne assessors for the test sample are high. Thus, in this case, it-.can be concluded that the risk
material is not negligible.

enter will recommend the acceptance or rejection of the test material according to the intgnsity
ed, the level of significance fixed and his experience.

20
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