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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Food Packaging
under the authority of the Industry Standard Committee on Food and Food Products.

This Malaysian Standard contains the guidelines for the packaging industries to achieve a
good quality packaging material for refined edible oils. In development of this standard
specification, due consideration was made to the current practice existing in the industry
concerned.

This Malaysian Standard is technically equivalent to ISO 12724:1989, Flexible Packaging
Materials for Packing of Refined Edible Oils - Specification.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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PLASTICS FLEXIBLE PACKAGING MATERIALS FOR PACKING OF
REFINED EDIBLE OILS AND FATS - SPECIFICATION

1 Scope
This Malaysian Standard prescribes requirements and methods of tests for plastic flexible

packaging materials (multilayer co-extruded films, laminates and preformed pouches) for the
packing of refined edible oils and fats.

2 Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest editions of
the normative reference (including any amendments) applies.

MS 1105, Method of test for impact resistance of polyethylene film by the free-falling dart
method

MS 1429, Specification for medium density fibreboards (MDF)

MS 1478, Specification for polyethylene film fo general use and packaging applications
MS 2222, Plastic materials and articles intended to come into contact with food

MS ISO 177, Plastics — Determination of migration of plasticizers

MS ISO 472, Plastics - Vocabulary

MS ISO 7966, Acceptance control chart

ASTM D 3985, Standard test method for water vapor transmission of material

Malaysian Food Act 1983 and Food Regulations 1985

3 Definitions

For the purposes of this standard, the definitions given in MS ISO 472 and the following
apply.

3.1  Type tests

Tests carried out to prove conformity with the specification. These are intended for
product/type approval of a given type of flexible packaging materials.

3.2 Acceptance tests

Tests carried out on samples taken from a lot passing type tests for the purpose of
acceptance of the lot on a batch to batch basis.

© STANDARDS MALAYSIA 2009 — All rights reserved 1
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4 Tests

4.1 Classification of tests

41.1 Type tests

The following shall constitute type (product approval) tests:
a) workmanship (5.2);

b) thickness (5.3);

c) vibration and storage test (5.4);

d) stack load test (5.5);

e) drop test (5.6);

f) dart Impact resistance (5.7);

g) overall migration (5.11);

h) ink adhesion of printed films (5.12); and
j) product resistance of printed films (5.13).

4111 The flexible packaging material shall be subjected to product/type approval in
accordance with the details given in Annex A.

41.2 Acceptance tests

The following shall constitute the acceptance (product identification) tests:

a) workmanship (5.2);

b) thickness (5.3);

c) dartimpact resistance (5.7);

d) tensile strength and elongation at break (5.8);

e) water vapour transmission rate (WVTR) and oxygen transmission rate (OTR) ( 5.9);
f) overall migration (5.10);

g) ink adhesion of printed films (5.11); and

h) product resistance of printed film (5.12).

4.1.21 The batch shall be accepted if flexible packaging materials are found to comply with
the requirements of acceptance or product identification tests as given in 4.1.2.

2 © STANDARDS MALAYSIA 2009 — All rights reserved



MS 2211:2009

5 Requirements
5.1 Material

The materials comprising the flexible packaging materials shall be plastic material suitable for
direct food contact conforming to relevant MS 2222, Plastic materials and articles intended to
come into contact with food and Malaysian Food Regulations 1985.

5.2 Workmanship

5.2.1 The flexible packaging materials shall be uniform in texture and finish. It shall be free
from pin-holes, streaks, particles of foreign matter, wrinkles and undispersed raw material.

5.2.2 There shall be no visible defects such as holes, tears or blisters. The edges shall be
free from cuts, nicks and wrinkles.

5.2.3 The flexible packaging materials shall be free from any extraneous odour.
5.3 Thickness

5.3.1 Thickness of flexible packaging material shall be as declared by the producer in
accordance with the product identification (acceptance) tests.

5.3.2 The tolerance on the thickness as declared by the producer of the flexible packaging

materials shall be £10 %. The thickness shall be checked according to the method given in
MS 1478.

5.4 Vibration and storage test

5.4.1 The flexible packaging materials shall be tested with the edible oils to be packed into
them for storage properties. The flexible packaging materials shall be formed into pouches,
filled with the edible oil and sealed as in the actual filling and scaling process of pouches. The
filed pouches before storage tests shall be subjected to vibration test under ambient
conditions for 30 min at 1 g. The details of the vibration test are given in Annex B.

5.4.2 The storage test snail be carried out both at (38 + 1) °C and (90 + 2) % RH
(accelerated conditions) and (27 £ 1) °C and (65 + 2) % RH (standard conditions). The
change in free fatty acid (as percentage of oleic acid), moisture content, peroxide value as
milli-equivalent of oxygen per kilogram fat (wherever applicable) and rancidity of the contents
shall be noted at the end of 30 days and 90 days when tested under accelerated and
standard conditions respectively. The flexible packaging materials shall be accepted if there is
no delamination, no leakage and the edible oil does not show rancidity or increase in the
values of the moisture content, free fatty acid and peroxide value above the permissible limits
specified in the corresponding Malaysian Standards on the edible oils at the end of 30 days
and 90 days under accelerated and standard conditions respectively.

NOTE. If agreed between the purchaser and the supplier, testing of oils at frequent intervals may be carried out
during storage.

5.5 Stack load test

The pouches filled according to 5.4.1, when subjected to a uniformly distributed stack load for
72 h under ambient conditions, shall not show any leakage at the seams or bursting of the
pouch. The details of the stack load test are given in Annex C.
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5.6 Drop test

The pouches filled according to 5.4.1, shall be subjected to vertical drop test at ambient
conditions, as detailed in Annex D. The drop height shall be 1.2 m for all sizes of pouches.
The number of pouches to be selected for the test, its criteria of acceptability and the
sequence of drops are given in Annex D.

5.7 Dart impact resistance

When tested by the method given in MS 1105, the impact failure load obtained from a height
of 152.4 cm shall be not less than 2N (200 gf).

NOTE. The requirement specified for this test is provisional. Any other declared value may also be accepted on mutual
agreement.

5.8 Tensile strength and elongation at break

5.8.1 Flexible packaging materials corresponding to pouches successfully passing the drop
test (5.6) shall be tested for tensile strength and elongation at break on 15 mm width
according to MS 1478. Values obtained shall be used as controlling specifications for
acceptance tests.

5.8.2 The requirements shall be fixed by the manufacturer of flexible packaging materials
based on 5.8.1. Samples shall be tested on batch-wise basis on the values determined
above.

5.9 Water vapour transmission rate (WVTR) and oxygen transmission rate (OTR)

5.9.1 Flexible packaging materials corresponding to pouches passing the storage tests
shall be tested for water vapour transmission rate (WVTR) according to MS ISO 7966 at
38 °C and 90 % RH and oxygen transmission rate (OTR) according to ASTM D3985 at 23 °C
and 65 % RH and the values obtained shall be use as controlling specifications for
acceptance tests.

5.9.2 The requirements shall be fixed by the manufacturer of flexible packaging material
based on 5.9.1. Samples shall be tested on batch-wise basis and assessed on declared
value.

NOTES:

1. The declared value shall be the maximum for any specimen tested.

2. In case of RBD palm olein on the basis of limited investigations and experience, typical values of WVTR and
OTR for 200 g, 500 g and 1 000 g pouches which are likely to ensure storage of 30 days and 90 days at (38° £ 1°)

and (90 £ 2) % RH (accelerated conditions) and (27 + 1)°C and (65 + 2 )% RH (standard conditions) respectively are
given in Table 1:

4 © STANDARDS MALAYSIA 2009 — All rights reserved
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sl Pouch WVTR OTR
no. capacity (g) 38 °C and 90 % RH 27 °C and 65% RH
(g/m?/24h) (cm*/m?/24h)
1 200 0.5 60
2 500 1.2 150
3 1 000 2.0 250

NOTES:
1. The term water vapour permeability is used in ASTM E 3985.

2. The term air permeance is used in ASTM E 3985

The values given above for WVTR/OTR are on the assumption that initial quality of palm olein
will be as follows:

a) moisture content, percent maximum: 0.04 ;

b) free fatty acid (FFA) percentage
Of oleic acid, maximum: 0.12;

C) peroxide value (PV) meq of oxygen
per kg of oil, maximum: 3.00.

5.10 Overall migration

Representative samples of the flexible packaging materials shall be subjected to overall
migration test with n-heptane at ( 25 + 2) °C for 30 min in accordance with the method given
in MS I1SO 177 . The maximum extraction value for the material shall not exceed 10 mg/dm?
and also shall not exceed 50 ppm in the contents when extrapolated based on surface area
and volume of contents packed.

All heavy metal limits shall comply with the 13" Schedule Regulation 28 of Malaysian Food
Act 1983 and Food Regulations 1985.

5.11  Printing of flexible packaging material

The flexible packaging materials when tested in accordance with the method given in Annex
E, the printed matter on the flexible packaging materials shall be readable.

The ink shall not migrate into the packed product.
5.12 Test for product resistance
The ink used shall be suitable for packing refined edible oils. The flexible packaging materials

when tested in accordance with the method given in Annex F, the printed matter on the
flexible packaging materials shall be still readable.

© STANDARDS MALAYSIA 2009 — All rights reserved 5
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6 Packing and marking

6.1 The flexible packaging materials shall be supplied in rolls overwrapped in plastic films
weighing not more than 25 kg including the weight of the core on which it is wound and
preformed pouches shall be supplied in bundles of 100 and securely packed in corrugated
boxes of adequate compressive strength and with a plastic liner inside to keep dust and dirt
out.

6.1.1  The overwrapped film for roll shall be marked with the following information:

a) manufacturer's name or recognised trademark;

b) width of the roll;

c) weight of the roll;

d) overall thickness of flexible packaging material; and

e) batch number and date of manufacture.

6.1.2 The box containing preformed pouches shall be marked with the following
information:

a) manufacturer's name or recognized trade-mark;

b) number of pouches;

c) weight of box;

d) overall thickness of flexible packaging materials forming the pouch;
e) size of the pouch; and

f) batch number and date of manufacture.

6.2 The overwrapped film in case of flexible packaging materials or box in case of
preformed pouches may also be marked with the standard mark.

7 Compliance
Upon testing, when each of the samples is found to conform to the requirements specified in
the standard, the lot, batch or consignment from which the samples have been drawn shall be

deemed to comply with this standard. A filled pack shall be handled in accordance to good
handling practice.

6 © STANDARDS MALAYSIA 2009 — All rights reserved
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Annex A
(normative)

Procedure for product/type approval

A1 The flexible packaging materials shall be approved if they are found to comply with the
requirements of tests given in 4.1.1.

A2 Accordingly, the flexible packaging materials shall be subjected to vibration followed by
storage tests. In addition, drop test and stack load test will also be carried out to prove pack
integrity (leakers).

A3 Flexible packaging materials successfully passing these type tests shall be tested for
physical characteristics like tensile properties, oxygen transmission rate (OTR) and water
vapour transmission rate (WVTR) which would be recorded and these shall be the controlling
specification as long as there is no change in the initial quality of the oil and also the flexible
packaging materials, as fixed.

A4 In the event of any change in the initial quality of oil or of the flexible packaging
materials reapproval will be required and the type tests shall be carried out afresh and the
controlling specifications for acceptance test redetermined and fixed.

A5 When the proposed changes are such that it may not be expected to significantly affect
the performance (satisfactorily passing the type tests), the certifying or testing authority may
at its discretion recommend waiving complete reapproval or may require only partial
reapproval in order to determine the significance and acceptability of the proposed changes
and to redetermine and to fix the controlling specification for acceptance tests.

A6 If any supplier of the flexible packaging materials wishes to obtain product/type
approval for a particular type of flexible packaging materials meant for packing a type and
quality of oil, having earlier obtained approvals for other types of flexible packaging materials
for packing the same type and quality of oil, it shall file a certificate stating that the product
has successfully passed the type tests as stated in B1. The certifying or testing authority may
recommend waiving of these type tests or may require only partial approval tests for the
purpose of determining the controlling specifications for acceptance tests.

A7 In the event the flexible packaging materials are found to be failing in one or more type
tests, the testing authority may call for fresh samples not exceeding twice the number of
original samples and subject them to the tests in which the failure has occurred. The tests
may be considered to have been satisfied and product/type approval given only if in the
repeat tests) no failure occurs.

© STANDARDS MALAYSIA 2009 — All rights reserved 7
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Annex B
(normative)

Vibration test

B1 Apparatus
B1.1 Vibration table

B1.1.1 This shall be an equipment of sufficient size, rigidity and weight carrying capacity,
supported by a mechanism that could maintain the surface horizontally during vibration. The
difference in level between any two points on the surface of the table at rest shall not exceed
2 mm. The vertical displacement of the table shall be 25 mm and frequency of vibration shall
be 2 Hz.

B1.1.2 The table may also be equipped with low fences to restrict sideways and endways

movement during testing; or high fences or other means of maintaining a superimposed load
in position on the package during testing.

B2 Mode of packaging

Pouches shall be packed flat into a corrugated fibreboard box conforming to the minimum
requirements of MS 1429, to carry nearly 10 kg of oil. The packing pattern of pouches in the
box shall be as follows:

Table B1. Packing pattern

Si Pouch Total number Number of
no. capacity of pouches layers in each row
i) 1 000 10 5
ii) 500 20 5
iii) 200 48 8

B3 Conditioning

The box containing pouches filled with edible oil shall be left for at least one hour under
ambient conditions to attain room temperature. In case of dispute, the ambient conditions will
be (27 £ 2) °C and (65 + 5) % RH.

B4 Procedure

Two such corrugated fibreboard boxes containing the pouches should be kept on the vibration
table and vibrated at 1 g for 30 min. After the test, the pouches are examined for apparent
leaks and counted and removed. The remaining pouches are wiped with blotting paper and
placed flat on blotting paper on the vibration table.

8 © STANDARDS MALAYSIA 2009 — All rights reserved
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B5 Criteria for acceptance and retesting

The lot shall be considered passing in the test if not more than one pouch shows leakage in
the test. In the event of leakage of more than one pouch, a retest on a sample of pouches
containing 10 kg oil from the same lot shall be taken and tested for vibration test. The lot shall
be considered passing if in the retest, not more than one pouch shows leakage, otherwise
shall be rejected.

© STANDARDS MALAYSIA 2009 — All rights reserved 9
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Annex C
(normative)

Stack load test

C1 Procedure

C1.1  Four pouches shall be filled with the edible oil and sealed in the usual way. The
pouches after forming, filling and sealing with edible oil shall be allowed to cool down for at
least 4 h before selecting them for this test. These pouches shall be subjected to a uniformly
distributed load as given below for 72 h at ambient temperature.

Table C1. Stack load

Pouc_h Stack load, N
capacity
G For one pouch For four pouches
200 30 120
500 40 160
1000 50 200

C1.2 The pouches shall lie in flat position. The application of load shall be through a flat
wooden plank or a steel plate which shall be placed on the pouches in such a way that load
distribution is equal on each pouch.

C2 Result

On completion of the test, the pouches shall be examined for any leakage at the seams or
bursting.

10 © STANDARDS MALAYSIA 2009 — All rights reserved
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Annex D
(normative)

Drop test

D1 Sampling

Ten pouches shall be selected from one hour production or a lot of 1 000 pouches filled and
sealed in the usual way. The pouches selected for testing shall be allowed to cool down to
ambient conditions for at least 4 h.

D2 Method

Five pouches shall be tested firs each pouch shall be dropped two times once on the vertical
seal and once on the horizontal seal. The pouches shall be dropped on a flat, smooth, hard
surface, namely concrete floor or a steel plate from a height of 1.2 m.

D3 Criteria for acceptance and retesting

Each pouch shall be examined for any leakage of the contents and delamination after the
test. If none of the five pouches selected for test fails in the drop test, the lot shall be
considered as passed. If just one pouch fails, the other set of five pouches shall be tested in
the same manner as above. If none of the pouches fails again, the lot shall be accepted;
otherwise the lot shall be rejected.
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Annex E

(normative)

Test for ink adhesion of printed flexible packaging materials

E1 Apply two strips of 25 mm wide transparent pressure sensitive tape or cellotape to the
printed area of the flexible packaging material one piece down the length and the other along
the width.

E2 Press the tape firmly on to the flexible packaging material and leave for at least 15 sec.

E3 Remove the tapes by pulling slowly at about 1 cm/s from one end at about 90° to the
flexible packaging material surface.

E4 There shall be no significant removal of the print from the surface of the flexible
packaging material and the printed material shall be still readable.
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Annex F
(normative)
Test for product resistance of printed flexible packaging material
F1 Leave the flexible packaging material to stand for at least 24 h after printing.

F2 Take a representative section of the printed area of the flexible packaging material and
smear it with the edible oil intended to be packed into it and leave it for 1 h.

F3 Rub, firmly, each flexible packaging material or representative for at least 24 h after
printing by using paper tissue for 10 times.

F4 There shall be no significant removal of the print from the surface of the flexible
packaging material and the printed material shall be still readable.
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