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Abstract

Packaging materials and articles that are used in food contact applications can transfer constituents in the food-
stuffs. This kind of risk of possible health hazards to consumers has been generally recognized for a long time
with the consequence of establishing corresponding food regulations in most developed countries. However, the
language of these laws, their interpretation, and their level of enforcement vary from country to country.
Accordingly, the actual migrating levels from packaging materials can be varied depending on the migration test-
ing methods as prescribed in the national legislation in each countries. Therefore, there are needs of elimination of
non-tariff trade barriers raised by sanitary and phytosanitary or technical measures under the Final Act of the UR
Agreement. In this connection, the EU and USA are currently in an ongoing process of legislation harmonization
to overcome potential barriers to free trade. In general, regulations governing component transfer in the USA are
more complicated and comprehensive than similar regulations in Europe. In future, standard migration testing
procedures for microwave heat sisceptor materials and for the use of fatty food simulant should be established
and also harmonized among countries. The objective of this investi‘gativon isto compare the current regulations for
migration testing for plastic containers and packaging materials in' USA, EU and Korea or Japan. For those regula-
tions, Korean standards are required to be kept up with the international standards. By doing this, the related
Korean regulation could be amended along with the worldwide progress for harmonization.
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Table 1. Food simulants being used for the migration testing in E.U., U.S.A. and Japan or Korea.

Aqueous, Water Water Water Water
non-acidic (pH>4.5) (pH>5.0) (pH>5.0) (pH>5.0)
Acidic 3% acetic acid 3% acetic acid 4% aceticacid | 4% acetic acid
(pH<45) (pH<5.0) . (pH<5.0) (pH<5.0)
Aleoholic 15%(10%)" 8%(50%)** ethanol 20% ethanol 20% ethanol
ethanol
Olive oil or other fatty
Fatty food simulants n-Heptane n-Heptane n-Heptane
Dry No n-Heptane No No
Adoption of reduction factor |
for calculating the migration Yes Yes No No
values when olive oil or (factor 2 to 5) (factor 5)
heptane simulant are used

* Revised value according to the 2nd Amendment of Directive 82/711/EEC in August 1996. The ethanol simulant shall be
adapted to the alcoholic strength of the food when it exceeds 10%.

** For foods containing more than 8% alcohol

Table 2. Extractants and extraction conditions for migration testing of general food contact materials in Korean law.

Aqueous Wat 60°C/30min
(pH>5.0) ater (95°C / 30min)*
. . Acidic 60°C/30min
Evaporation residue ic aci
P (pH<5.0) 4% aceticacid (95°C/30min)*
Alcoholic 20% ethanol 60°C/30min
 Fatty n-Heptane 25°C/1hr B

*When the container or package is used at temperature exceeding 100°C
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Table 3. Extractants and extraction conditions for migration testing of general food contact materials in Japanese law.

ViﬂOilﬂand fat, fatty foods L _ y

25°C/60min
For general Alcoholics - - 60°C/30min -
use The | pHabove50 60°C/30min - - .
others | pH 5.0 or below - 60°C/30min - -

Oil and fat, fatty foods - - - 25°C/60min
For the use at high Alcoholics - - - -
temperature The | pH above5.0 95°C/30min - - -
others pH 5.0 or below - 95°C/30min - -

Table 4. Classification of types of raw and processed foods as prescribed in Code of Federal Regulation of US.A.

I . Nonacid, aqueous products; may contain salt of sugar or both (pH above 5.0).
I . Acid, aqueous products; may contain salt or sugar of both, and including oil-in-water emulsions of low- or high-fat content.

I . Aqueous, acid or nonacid products containing free oil or fat; may contain salt, and including water-in-oil emulsions
of low- or high-fat content. '

IV . Dairy products and modifications:
~ A. Water-in-oil emulsions, high- or low-fat.
B. Qil-in-water emulsions, high- or low-fat.
V . Low-moisture fats and oil.
V1 . Beverages
A. Containing up to 8 percent of alcohol.
B. Nonalcoholic.
C. Containing more than 8 percent alcohol.
VI . Bakery products other than those included under Types V[ or [{ of this table:
A. Moist bakery products with surface containing free fat or oil.
B. Moist bakery products with surface containing no free fat or oil.
. Dry solids with the surfacé containing no free fat or oil (no end test required).
[{ . Dry solids with the surface containing free fat or oil
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A High temperature heat-sterilized
(e.g., over 212 °F)
B. Boiling water sterilized ........

C. Hot filled or pasteurized above 150 °F.

D. Hot filled or pasteurized below 150 °F .

E. Room temperature filled and stored
(no thermal treatment in the container).

F. Refrigerated storage
(no thermal treatment in the container)

G. Frozen storage
(no thermal treatment in the container).

H. Frozen or refrigerated storage:
Ready-prepared foods intended to be
reheated in container at time of use:

1. Aqueous or oil-in-water emulsion
of high- or low-fat.
2. Aqueous, high- or low-free oil or fat.

sl2gRsta x| ® 65 2 & 2 £(1999)

I, V-, WI-B
I, V-A VI-A

I, V-8 WI-B

m/ N’Ar V]I'A

m; N'A/ V“'A
[,1,0-BV-B
Vi-B

l ’ Hr N'Br V]I'Br
M/ VI['A

]l I[r W'B/ VII‘B

i, V-A Vi-A K.

212 °F, 30 min
.odo.....
Fill bolling,

cool to
100 °F

212 °F, 30 min

Table 5. Test procedures with time temperature conditions for determining amount of extractives from the food-contact
surface of uncoated or coated paper and paperboard, using solvents simulating types of food

in Code of Federal Regulation in U.S.A.

150 °F, 2 hr

70 °F, 30 min

120 °F, 30 min

s and beverages prescribed

70 °F, 48 hr

*Heptane extractability results must be divided by a factor of five in arriving at the extractability for a food product having water-in-oil
emulsion or free oil or fat. Heptane food-simulating solvent is not required in the case of wax-polymer blend coatings for corrugated
paperboard containers intended for use in bulk packaging of iced meat, iced fish, and iced poultry.
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Table 6. Food types and food simulants in E.U. Directives.

Aqueous foods Foodstuffs for which test with the Distilled water or water
(i.e. aqueous foods simulant A only is prescribed in of equivalent quality Simulant A
having a pH > 4.5) Directive 85/ 572 /EEC
Acidic foods Foodstuffs for which test with the
(i.e. aqueous foods simulant B only is prescribed in 3% acetic acid (w/v) Simulant B
having a pH < 4.5) _ Directive 85/ 572 /EEC
Foodstuffs for which test with the
Alcoholic foods simulant C only is prescribed in 10% ethanol (v/v)* Simulant C*
Directive 85/ 572/EEC
Foodstuffs for which test with the Rectified olive oil or
Fatty foods simulant D only is prescribed in other fatty food Simulant D
Directive 85/ 572/EEC simulants
Dry foods None None

* Simulant C shall be adapted to the alcoholic strength of the food when it exceeds 10%(v/v)

Table 7. Food simulantito be selected for testing food contact materials in special cases of E.U. Directives.

Contact f
Only aqueous foods ' Simulant A
Only acidic foods Simulant B
Only alcoholic foods Simulant C*
Only fatty foods Simulant D
All aqueous and acidic foods Simulant B
All alcoholic and aqueous foods Simulant C*
All alcoholic and acidic foods Simulants C* and B
All fatty and aqueous foods Simulants D and A
All fatty and acidic foods Simulants D and B
All fatty and alcoholic and aqueous foods Simulants D and C*
All fatty foods and alcoholic and acidic foods Simulants D, C* and B
Allfood types Simulants D, C* and B

*Simulant C shall be adapted to the alcoholic strength of the food when it exceeds 10%(v/v)
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Table 8. An exemplification of migration testing conditions for 50 groups of foodstuffs in European Council Directive.

ek ot

01. {beverages
01.01 {non-alcoholic beverages or alcoholic beverages
of an alcoholic strenght lower than 5 vol.
beer, various can X 0.5h-past (<70°C) +6m
ambient storage
fruit juice, various coated board 0.5h past. max(70-100°C)+1y ambient
fruit juice, various can X 0.5h past. (70-100°C)+1y ambient
lemon juice pl bottle/pl closure >1y ambient
lemonade syrup pl bottle/pl closure X 1y ambient
mineral water glass bottle/pl closure 1y ambient
mineral water coated board 1m ambient
soft drinks, various can’ X 1y ambient
soft drinks, various pl bottle {pl closure X 1y ambient
01.02 |alcoholic drinks of an alcoholic strength
equal to or exeeding 5 vol.
beer, various ’ glass bottle/pl closure X X 0.5h Rast(<70°C)+6m ambient
alcoholic drinks glass bottle/pl closure X2 x¥ >ly ﬁi&iem
egg-and-brandy liqueur glass bottle/ pl closure X >ly ambient
01. 03 | miscellaneous non-denatured ethanol
02. |cereals, cereal products, pastry, biscuit,
cakes and other baker’s ware
02.01 |starch
02.02 |cereals, unprocessed, puffed and in flakes,
including popcorn, corn flakes and the like
mueshi pl sachet 6m-ambient

» According to Directive 93/8/EEC only a test 40°C for 10days is required.

2This test shall be carried out only for the case where pH is 4.5 or less.

This test may be carried out in the case of liquids or beverages of an alcoholic strength exceeding 15% vol. with aqueous solutions
of ethanol of a similar strength.

Explanation of expressions and abbreviations cited in the text ;
h; hour, d; day, m; month, ¥; year, lam; laminate, past; pasteurized, pl; plastic, ref; refrigerator(3-10°C) and pe; polyethylene
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Con at time o
t < 5min
5min <t < 0.5 hours
05h <t < 1hour
lh<t < 2 hours
2h <t < 4 hours
4h <t <24 hours
. ‘ t>24 hours
Cc')';ltagt temperéture
T<5C
5°C <T <20°C
20°C < T £40°C
40°C <T < 70°C
70°C < T <100°C
100°C < T <€121°C
121°C < T <130°C
130°C < T <150°C
T > 150°C
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A o8] AnZ dehla glo} FAAS A ST o]
o) tia] vl factor 2 A-&5te] A AhEA
o] Fo] AA AFozHE ojdige] FF B
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2 A48 A9 olgd factorge A&t o 1
9] iso~octane®™, C4 o1e] 4EFF®} ethanol®F
o] A AE9 giA simulants® A A Tills
£ 959% o|Ergo) corn oil HB3073} #AMSH o3 4
A2 Jehs AL Folsta 95% eSS A
E9 simulant® FHIH. ojg FAG BHE B
Lo =B Zyol dal §3 ATW ohje} WS
A% 95% AerE +44& A4 simulant® ©]-83}
= Qo] A5 glguesw? & vixe] CRBE #
g gk daAe Au AFE simulant2A
polyolefinolu} ethylene-vinyl acetate copolymers
o} A%l 95% e2&, A4 PVC, PSS} rubber-

Table 9. Test conditions for migration testing of plastics food contact articles in E.U. Directives.

Test time
See the explanation as below™
0.5 hours
1 hour
2 hours
4 hours
24 hours
10 days
Test temperature
5°C
20°C
40°C
70°C
100°C or reflux temperature
121°C™*
130°C**
150°C**
175°C**

*The contact conditions may be used which are more appropriate to the case under examination, provided that the
selected conditions may represent the worst foreseeable conditions of contact for the plastic materials or articles

being studied.

* This temperature shall be used only for simulant D. For simulants A, B or C the test may be replaced by a test at
100°C or at reflux temperature for a duration of four times the time selected according to the general rules.
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t} thA) simulant® 2017 o] BF oo YEE
A2 A simulant@A] iso-octane® 95% A&EF
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Table 10. Comparative list of migration testing conditions and specifications for plastic articles and packaging materials

listed in the regulations of E.U.,, U.S.A. and Japan or Korea.

Source CEN" method ~ CFR? BRRLEE BRAAY
For general use . . Simple Simple
(Use at teperature ;];(;YS d:gg:g D;vircsieﬁzgd (60°C/30min or (60°C/30min or
below 100°C) P P 25°C/ Thr etc) 25°C/1hr etc)
For the use at high
temperature Very diverse Diverse and Simple Simple
(Use at temperature and specified specified (95°C/30min) (95°C/30min)
below 100°C)
Classification of
food types 50 food groups 9 food groups 4 food groups 4 food groups
1ml/cm?®
_ (Total immersion) 10ml/ in?® 0 2 20
?g“h‘;la“ts 05ml/em? (1.55ml/ cm?) 2ol em ml/em
area (Tice cell, pouch) ‘
Total immersion Total immersion, .- ’ . Total immersion
Extraction (double), Tice cell(single), Filling article, Total immersion . Filling article,
methods Standard pouch(single), | Single or double side contact Filling article Single side contact -
Filling article(single) etc using extraction cell etc using extraction cell
Drvi thodk On hot plate after On hot plate after On hot plate after On hot plate after
rying methods evaporation evaporation evaporation evaporation
) Generally, no more Generally, no more
Limitation of total 16%‘5 //?(m; fﬂ? Different depending than 30mg /1, except | than30mg/l, except
migration values g/ g 100 on material type when using n-heptane | when using n-heptane
or simulant : ;
as a simulant” as a simulant”

v Comit Europ en de Normalisation(CEN) 2 Code of Federal Regulations(CFR 21)
YREBRUBRBROREOFBEE 277 L 27 WY IFE - 74

9 Based on single side area ® Based on double side area

7 In case of using n—heptané:the limitation values of total migration are 150, 150, 150, 240, 120, 120, 150, 240, 240, 240 and 240mg /1 for PVC,
PE, PP, PS, PMP, PB-1, BDR, ABS, AS and MS, respectively, when use temperature is not exceeding 100°C
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Table 11. An exemplification of test conditions and specific migration limit value being applied to several foodstuffs
according to the relevant regulations of EU, USA and Korea or Japan.

Biscuits with fatty
substances on the sur-
face

Packaged with PS tray | Qlive oil | 40° o : o

and P film 40°c/10d} 5 60 | Heptane {25°C/30min{ 5 250 |Heptane{ 25°C/thr | 1 240
Shelf-life 1 year at ambi-
ent temperature

Pudding . ‘ ;
POl o | Water [PC/0) 1| 60 | Water |[4°C/shr| 1| 30| Water j0°C/0min 1 | 30
ambient temperature

Fried potato sauce
Packaged with plastic
gﬁ‘e’l‘f’_ii“ﬁ‘fg‘:’nsg\ihs ot | Oliveoil |40°C/10d | 3 60 | Heptane {25°C/30min| 5 50 |Heptangl 25°C/thr [ 1 | 150

ambient temperatures

Chilled beef
Packaged with EFS tray
and pFVC Water |20°C/10d 1 60 Water | 21°C/48hr 1 30 | Water [60°C/30min| 1 30
Shelf-life 1 week in
refrigerator

"Global migration limit *Evaporation residue
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