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Standard Practice for
Determining Effect of Packaging on Food and Beverage
H 1
Products During Storage
This standard is issued under the fixed designation E 460; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
€' Note—Keywords were added in December 2003.
1. Scope 2.3 Periodically, samples of all treatments are withdrawn

1.1 This practice is designed to detect the changes ignd evaluated versus a designated control by a qualified panel.
sensory attributes of foods and beverages stored in variod3esults are subjected to appropriate statistical analyses to
packaging materials or systems, or both. It is not a practicé'eterm'”e whether there are significant differences among
intended to determine shelf-life. treatments. _ . o

1.2 This practice may be used for testing a wide variety of 2.4 Withdrawals are continued either through the originally
materials in association with many kinds of products. There ar@lanned length of storage, or until definitive results are
many ways in which a packaging material may influence Fbtained. Differences which are identified may not necessarily
product during storage. First, the packaging material may€ detrimental to the product.
contaminate the product with off-flavors by direct transfer of3_ Significance and Use
packaging component compounds to the product. Second, the . L ) .
packaging material may adsorb components from the product 3-1 This practice is designed to determine the effects of
which may then be further transferred to the atmosphere, thu&fferent packaging materials whether of construction or sys-
reducing aroma intensity in the product. Third, external con{€MS (overpack, inert atmosphere, etc.), or both. Different

taminants may permeate the package and possibly be trarR2ckaging materials may require different packaging systems
ferred to the product. In addition to flavor influences, packag@nd thus detectable differences may not be experimentally

ing materials may allow color or textural changes, or both, and;eparab_le frqm these influences. The practice then, is Iim_ited to
many other measurable sensory effects. those situations where comparative results are meaningful.

This practice should be used where experimental materials or
2. Summary of Practice alternate storage conditions are evaluated against a known

2.1 A homogeneous lot of the product is packaged in thé&ontrol, for example, a soft drink in cans with experimental
different ways to be considered in the test. Packaging operdners versus known liners, or potato sticks in plastic bags
tions must be controlled to ensure that all units are treated alikéersus coated paper bags. Accepted industry standard pack-
except for the differences inherent in the different packaging9es. such as glass bottles and metal cans may also be used as
materials. To reduce error from test product variability a singlecOntrols.
production lot should be used. Where a single lot is not feasiblgf

: ; . Desi f Stud
a sufficient number of replicates should be used, taking care not esign or study
to introduce additional variables. 4.1 Number of TreatmentsThe number of alternate pack-

2.2 Design the study to specify all appropriate storage?d€s Or systems that may be assessed is dependent upon panel
conditions, intervals between tests, and total length of study. Aapabilities. Preliminary testing should be used to determine
sufficient number of units of each packaging treatment ardhe appropriate number of samples that can be presented during

stored under predetermined storage conditions to provide th Single panel session without inducing panelist fatigue or
necessary material for panel testing. adaptation and the number of panels that can be run within the

project time frame.
4.2 Test Product and Packaging Material
1 This practice is under the jurisdiction of ASTM Committee E18 on Sensory 4.2.1 The selection of the test products is usually indicated

Evaluation of Materials and Products and is the direct responsibility of Subcom ; P P i ;
mittee E18.05 on Sensory Applications._General. by the interest in testing a specific packaging system.
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4.2.2 The original lot of product should be homogeneous 5.1.1 Select a test method appropriate for detecting differ-
and representative of the product. When homogeneity is nances in products. The following tests are commonly used:
possible, allocate sufficient units of the product to eachTriangle, Duo-Trio, Degree of Difference, Descriptive Analy-
packaging treatment using an appropriate statistical design. sis, and Paired Comparison.

4.2.3 Ensure that both initially and at every test interval the 5.1.2 The selection of a method will depend on the product,
test products meet all required microbiological, physical, andhe type of panel available, time, money, and the information
chemical standards prior to panelist ingestion. needed.

4.2.4 Packaging operations must be controlled to ensure that5.1.3 If the objective is to determine whether a difference
all units are treated alike except for the differences inherent irxists, the following tests are commonly used: Triangle,
the different packaging materials. Duo-Trio, or Degree of Difference, or a combination thereof. If

4.3 Storage Conditions the objective is to determine the magnitude of the difference,

4.3.1 Determine pertinent storage conditions for each packPegree of Difference or Descriptive Analysis are commonly
aging system under study. Determine on the basis of prioused. If the objective is to characterize the difference, Descrip-
knowledge or logical projection, those conditions to which thetive Analysis is appropriate.
packaging system is most likely to be subjected. It may be 5.2 Panel
advisable to conduct the test under several storage conditions5.2.1 These methods require a panel of judges that has been
appropriate to the product and its distribution and productiorappropriately screened on the basis of ability to discriminate
systems, such as high and low humidity, etc. Such studies aspecific types of relevant differences and make consistent
normally run in parallel. This requires more of the test producfudgments about sensory characteristics and trained (see
and more panel testing time, but can greatly increase the tot&ISTM Special Technical Publication 75&or the specific test
amount of information. method selected.

4.3.2 Extreme storage conditions may be used (often these 5.2.2 Panel members must be familiarized with the product
are called accelerated storage treatments). However, resuligder study and the test methods to be used prior to the initial
under extreme conditions must be validated against normalvaluation.
storage conditions. Extreme storage conditions may include a 5.3 Procedure

higher temperature but may also include humidity,dontent, 5.3.1 Present the sample in an appropriate manner for both
light intensity, temperature cycle, and ratio of the packaginghe product and the test method (see ASTM Special Technical
surface to the product. Publication 433). Judges should evaluate the samples (in

4.3.3 To minimize the risk of introducing additional vari- individual panel booths) under controlled conditions appropri-
ables, assign experimental and control samples to all storagie for the technique selected.
conditions equally. For example, if two refrigerators are needed 5.3.2 The number of total judgments for each sample will
to store all of the products, place equal amounts of experimenary depending on the test method selected and the degree of
tal and control samples in each refrigerator. Consideratiogonfidence desired.

should also be given to the positioning of the samples in th .
storage locker. ®. Data Analysis

4.4 Test Intervals 6.1 Handle the data in a manner appropriate for the chosen

4.4.1 Products should be tested prior to storage, at “zer#St method at each test period.
time,” to ensure that no inadvertent differences have arisen due 6-2 When no significant differences are detected at the
to product sampling or operational errors in the packaging. IVarious storage times in the study, it is assumed that the
significant differences among treatments are found at thi§XPerimental package is equivalent to the control. If differ-
point, the cause of the difference must be investigated. Corre@Nces are detected, further appropriate tests may be conducted
tive steps must be taken. to define the nature and magnitude of these differences or their
4.4.2 The test intervals as well as the total time of the tesgfféct on the acceptance of the product, or both.
V\{{illdyary ?ependr:ngl up:condthe pdrodtuct §I>|/ste||”3. For etxar;pliley_ Precision and Bias
studies of perishable food products will seldom extend for . . _
more than a week, whereas those of stable grocery products7.'1 The precision and bias of the 'F‘d""d“a' test methods
often will continue for a year or longer. varies depending on the _number of Judges, the number of
4.4.3 On the basis of available information, estimate théudgments, and the expertise of the experimenter.
maximum length of storage the product will reasonably en8. Keywords

counter under the planned storage conditions. After this time g ¢ adsorption of product components; coated paper: exter-

period, the terminal point of the study is reached. nal contaminants; packaging of beverages; packaging of food;

4.4.4 Divide the storage time into intervals that take intop|5sic films; sensory attributes; storage conditions; transfer of
account intermediate points that would lead to an earlf5yors

decision on the merits of the experimental packaging.

5. Test Methods 2 Guidelines for the Selection and Training of Sensory Panel MemB&EM

_ STP 758, ASTM, 1981.
5.1 Selection of a Test Method 3 Manual on Sensory Testing Metho@STM STP 434, ASTM, 1968.
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