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Comparison of the specific migration values from various plastic food packaging
materials being used for fatty food and at high temperature obtained by using testing
methods as prescribed in the regulations of different country areas
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Dept. of Food Science, Kangnung National University

Abstract

The actual specific migration data for antioxidants and di-ethylhexyl adipate from plastic food
packaging materials being used for fatty food and at high temperature into various food simulants were
obtained and compared in accordance with the testing methods and conditions in EU, USA and Korea or
Japan. In the case of food packaging material for high temperature use, especially in a thick film such as
polypropylene in 450;m thickness, a significant difference in the migration value for antioxidants was
observed depending on the migration testing condition and simulants used as defined in the each
country areas. Considering the reduction factor of 2 to 5 as being currently applied in EU and USA
regulations, the migration values obtained by testing methods of Korea or Japan can exhibit actually
higher than those of EU and USA. The migration testing conditions are required to be specified diversely

according to the actual exposure temperature of packaging materials.
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Table 1. Plastic films for fatty foodstuffs tested at room temperature

_ Name of films or sheets _ Thickness(m) | _ Abbreviated name
Low density polyethylene LDPE-2
Linear low density polyethylene LLDPE-2
Linear low density polyethylene LLDPE-3
Cast polypropylene CPP-3
Cast polypropylene CpPP-4
Oriented polypropylene OPP
Polyvinyl chloride wrap PVC wrap-1
Polyvinyl chloride wrap PVC wrap-2

Low density polyethylene 20 LDPE-1
Low density polyethylene 30 LDPE-2
Linear low density polyethylene 35 LLDPE-1
Linear low density polyethylene 80 LLDPE-3
High density polyethylene 12 HDPE

Cast polypropylene 30 CPP-1

Cast polypropylene 50 CPP-2

Cast polypropylene 80 CPP4
Polypropylene 450 PP
Polyvinyl chloride wrap 12 PVC wrap-1
Polyvinyl chloride wrap 13 PVC wrap-2
Linear low density polyethylene wrap 9 LLDPE wrap
Polyolefin wrap 13 PO wrap

Table 3. Analysis conditions of HPLC

1 Specifications or anlaytical conditions
Shimadzu LC 10A system

Macherey & Nagel 250mm X4mm i.d. tube filled with 5um Nucleosil C18
1 (Reversed phase)

| Shimadzu CTO-10ASVP
ire | 40T
(A) Methanol (B) Water

85% of A for Smin for the beginning and to 100% A in 15min and then with A
for 10min

1.2 ml
uv

276 nm

E - s 0.02 AUFS
In]echonVOhlme 5l
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Table 4. Analysis conditions of GC

-Parameters- ) Specifications or analytical conditions
Instrument Shimadzu GC 14B
‘Column Alltech ATTM-5(5% Phenyl- 95% Methylpolysiloxane) 30m X 0.25mm X 0.25/m

He 1.55mL/min{constant flow)

300°C with split ratio 50:1

320C

250C(1min) — 10C/min — 300C(5min)

Carrier gas and Flow rate

 Injector temperature and mode

Detector temperature

Oven temperature .~~~

Table 5. Migration/extraction testing conditions for fatty food simulants according to the regulations in

Korea or Japan, USA and EU

Foodsfuffs Simulant Countries g E;c?om |
Asia” 25C/60m
Fatty P-Heptane USA 217 /30m
95% Ethanol EU 40°C/10d

U Filled and stored at room temperature. ? Korea and Japan.

Table 6. Migration/extraction testing conditions for the food simulants used at high temperature
according to the regulations in Korea or Japan, USA and EU

Foodstuffs - -+ Simulant Countries S
g  mraswc | wt<rsiic
Asia? 60°C/30min 95 /30min
Distilled
EU 100C/2h 121C/2h
water
Aqueous U CFR fill boiling — cool to 38T | 121T/2h
S
10% Ethanol A CFSAN 100°C/30min — 40°C/10d 121°C/2h
Asial) 25C/1h 25C/1h
n-Heptane
U CFR 49C /15min 66C/2h
5
Fatty 95% Ethanol A CFSAN 100°C /30min — 40 /10d 121°C/2h
EU i 60 /4.5h
Iso-octane EU - 60C/2.5h
Tenax EU - 121C/2h

Y Korea and Japan.
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Table 7. Specific migration for Irganox 1010, Irganox1076 and Irgafos168 from polyolefin film into fatty
food simulants obtained by different testing methods as specified or recommended in the

regulations of Korea or Japan, USA and EU

- Polymer S | - Spé_cifi;cﬂ»mfgratioﬁ :
e L m
Abbreviated | K1 Additves |
Ay oo 1ess ‘ i
-~ name oo |
LDPE-2 30 Irganox 1076 0.019 0.081
[rganox 1076 0.054 0.097 0022 0.040 0.058 0104
LLDPE-2 60
Irganox 1010 0.018 0.026 0.013 0.018 0.027 0.038
Irganox 1076 0.084 0.116 0.058 0.081 0.111 0154
LLDPE-3 80
Irgafos 168 0154 0.210 0.068 0.09 0.207 0.287
Irganox 1076 0.028 0.070 0.015 0.039 0.016 0.042
CPP-3 50
Irgafos 168 0.004 0.008 - - 0.014 0.037
Irganox 1010 0.09 0.167 0.037 0.055 0.034 0.054
CPP-4 80
Irganox 168 0.024 0.044 0.006 0.008 0.028 0.044
OPP 20 Irganox 1010 0.026 0.143 0.015 0.075 0.011 0.056
PVC wrap-1 12 DEHA 26.58 170.2 21.64 155.5 27.12 178.1
PVC wrap-2 13 DEHA 30.71 181.6 29.57 1723 36.26 206.0

1 Korea and Japan, - : Not detected((1.0X 10 mg/dm?).



10 SHEEAEEX| M8 H A 12(2002)

Table 8. Specific migration from various plastics deemed to be used at high temperature into fatty
food simulants obtained by different testing methods as specified or recommended in the

regulations of Korea or Japan, USA and EU

o Myme Fp ~ Speeifc migration

IDPE1 | 2 |gi0s]

. X : . ] ! . I . ND | ND
LDPE2 B |hg10%| 0018 [ 0052 | 0010 {0046 | 0014 | 0068 | 0014 | 0037 | 0018 | 00851 002 | 0115 0032 (016 [ ND | ND
LLDPE lrp 107 0036 | 0100 | 0021 [ 0065 [ 002 | 0065 | 0033 | 0190 | 0028 | 0083 | 0043 01% | 0075 {026 ] ND | ND
g 168 | 0035 | 0.099 | 0015 [0046 | 0013 | 0.038 | 0009 | 0026 | 0014 | 0041 | 0017 005 [ 0030 {0091} ND [ ND
T 1010] 0006 | 0.009 | 0006 | 0009 | 0009 | 001 | 0007 | 0010 | 0007 {0011} - - | 0031 | 004 | ND | ND
LLDPE3 | 8 |[Irg10%] 0091 | 0138 | 0065 |009% | 0087 | 0131 | 0102 | 0148 | 0094 | 0135 | 0120 | 0165 017 | 0301 | ND | ND
g 168 | 0231 | 099 | 0080 {0119 | 0105 | 0157 | 0134 | 0340 | 0120 | 0171 | 0163 024 | 0264 | 0366 | ND | ND
HDPE 0 g 2010f 0001 | 0011 | - - | oot | o039 | 00m [003| 0006 | 0065 | 0005 | 0005 | 0004 | 0041 | - -
Trg168 1 0004 | 0009} - -] 00 [0041) - -] 0004 {008} - - 10013 j 0139y -
PP 0 Irg 1010 0014 | 0069 | 0007 {0033 { 007 | 0085 0005 | 0025 | 0008 | 0039 | 0001 0006 | 0054 | 0262 ) -
Irg168 | 0018 | 0.088 | 0018 {008 | 0065 | 0028 [ 0.009 | 0043 | 008 [0015) - -0 o8| - -
CPP2 % Ire1010] 007 | 0172 { 0053 [0113] 0064 [ 0134 | 0020 | 004 | 004 | 009 | 0007 | 0015 0led [ 032 | -
Irg268 | 0052 [ 0118 | 0039 [0083 | 0031 | 0065} 0010 | 0021 | 0030 j0065) - - | 0069 |09 - .
CPP4 % frg1010] 0143 | 0234 | 014 {0318 | 0280 | 0436 | 005 | 004 | 0197 | 0297 | 008 | 0041 0422 | 0693 | 0002 | 0063
Irp168 | 0091 | 0149 | 0088 [0130] 0104 | 0164 | 0010 | 0019 | 0106 [0160| 0005 | 008 0232 | 035 | oon | 003
P 5 Trg200] 0049 § 0012 | 0058 [0012] 0572 | 0342 | 0006 | 0001 | 037 | 0118 | 00@ | 0001 025 | 0140 | - -

Irg168 | 0029 | 0007 | 0049 [0011] 0153 | 0038} - -] 0342 [0IA| - - | 0166 | 007 | 0002 | 0001
PVCwmapl| 12 |DEHA| 2971 | 1812 | 2400 [1562| 3149 | 285 | 3762 | 2330 | 490 | 273 | 3.3 | 1875 061 {2009 | B3 | 145
PVCwmp2 | 13 |DEHA| 3367 | 2131 | %46 {199 3726 {253 | 4542 [ 80| 4249 | 2470 | 4100 1971 | 3691 | 294 | B16 | 1829
LLDPE wrap| 9 |Irg2076] 0021 | 0247 | 0022 [0285] 004 | 0371 | 0034 | 0403 | 0035 | 015 | 0023 | 0283 0017 | 0208 | 0006 | 0.067
Irg1010] 0017 | 0% | - - oo {0135 | 0009 |0063| 0012 | 0104 | 0011 {0081 | 009 {028 | ND | ND

POwrap | 13 |lg1076] 0062 | 0492 | 0001 | 0009 | 002 | 0317 | 0060 | 0444 | 0082 0440 | 00% 10230 | 0026 {0202 | ND | ND
Irg168 | 0018 | 0142 | 0002 Joo17] o006 | 004 | oont | o079 ] oo |0017| - | - | 008 |02 ND | ND

D Korea and Japan, - : Not detected({1.0X10-3mg/dm2), ND : Not determinable.




