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The Content of Heavy Metals in Food Packaging Paper Boards

Yang-Hee Cho, Seon-Oh Park, Soo-Min Woo, and Tae-Shik Hahim

Dept. of Health Food Processing and Technology Korea Health Industry Development Institute
*Dept. of Food & Biotechnology, Hanseo University

The Food packaging paper discharges a variety of substances including heavy metals. They not only persist
in nature for a long time, but also are toxic to human via the food chain. The levels of five representative heavy
metals- Cd, As, Pb, Cr and Ba were measured by Inductively coupled plasma emission spectrometry (ICP) in
118 different samples of food packaging paper boards The results of the present investigation show that most
of the samples of food packaging paper board contain concentrations of heavy metals that are higher than the
limits designated by the European Council. In addition, the results showed that a remarkable difference exists
among the levels of heavy metals depending upon the procedure of sample pretreatment.
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Table 1. Heavy metals purity limits (mg/kg) as stated by
the Council of Europe

Chemical element Extraction testa

Cadmium 05
Chromium VI 0.05
Lead 3

Mercury 0.3

In distilled water, 24 hr at T=23°C
’In 3% acetic acid, 24 hr at T=40°C

Migration testh

0.005
0.05
0.01
0.005
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Table 3. ¥°] 94 Tv& F

95
REE As Cd Pb Cr Ba
3 0.117 0.019 0.156 0.107 12.080
Hxz n.d. n.d. n.d.-0.150 n.d.-0.70 0.11-18.64
A LA n.d 0.060-0.968 2.442-30.841 2.283-8.264 16.945-63.356
yAEY A n.d 0.033 0.654 0.369 2.765
A E n.d 0.495-0.923 18.003-23.242 8.390-10.698 41.952-47.880
ZHA nd. 0.533 16.434. 7.609 43.790
7}8-A] n.d.-0.122 n.d.-0.146 0.199-8.500 4.658-9.321 4.135-33.564
2 & 737 n.d-0.148 n.d-0.399 n.d-30.764 n.d-31.141 n.d-72.127
A EF n.d-0.199 n.d-0.883 n.d-31.315 n.d-32.653 n.d-23.632

(mg/kg, n.d.=not detected)

olt}, Fo] YER AN == U 3} Bzl HAv}
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Table 4. 2 & F3E SH5ETH
Fad
3 %ol As Cd Pb Cr Ba
=5
o EEA 1.d.-0.129 1.d.-0.296 n.d.-1.574 0.307-5.417 1.42855.652
e AEAA n.d. n.d.-0.296 n.d.-8.089 3.600-5.155 23.946-31.848
o £ Z 2= n.d. nd. 1n.d.-0.874 0.062-0.674 2.637-58.218
AEAA n.d. n.d.-0.180 n.d.-8.774 6.698-22.994  11.803-58.218
A £ Z 2= n.d. nd. n.d.-0.142 0.059-3.169 28.133-59.916
*Zd & Z AR n.d. n.d. n.d. n.d. 15.991
P £ Z 2= n.d. nd. 11.d.-0.050 3.373-3.715 9.695-26.637
AEAA n.d. 0.030-0.12 7.276-30.764  4.625-7.192 29.266-37.277
57 £ Z 2= n.d. nd. n.d. n.d. 3.606-4.623
"ol 7H = nd. nd. 0.099 0.099 101.131
o487 é%%ﬂ 11.d.-0.080 1n.d.-0.883 n.d.-31.315 0.079-32.653  0.837-23.632
AEAA n.d. n.d. 0.327 1.191 2.392
R £ Z 2= n.d. nd. 0.081 0.439 126.992
32 £ Z 2= n.d. nd. n.d. 1.002-1.191 2.957-3.126
EUR=E £ Z 2= n.d. nd. 0.899 0.585-168290  5.895-69.113
FEHEF £ Z 2= n.d. nd. 1.d.-0.100 0.170-0.764 0.590-1.344
e £ Z 2= n.d. nd. n.d. 31.141 0.698
AEAA n.d. 0.140 5.462 4.724 26.313
Wzl & Z A 1.d.-0.192 nd. 0.119-0.120  0.285-1.652 2.395-21.200
EAE I FE £ Z 2= n.d. nd. 0.050 0.748 2.105
oy & ¥ n.d. n.d. 0.147-0.208  0.185-2.199 1.344-1.505
Tr AEAA n.d. n.d. n.d. 0.729 10.384
HFEES S £ Z 2= n.d. nd. n.d. 18.138 30.495
opo] 2217 £ Z 2= n.d. nd. 1.d.-0.748 2.905-4.637 14.729-46.265
AEAA n.d. 1n.d.-0.060 n.d.-4.563 5.042-11.950  12.247-34.873
A £ Z 2= n.d. nd. 0.150 0.270 0.670
AEAA n.d. 0.020 2.715 4.262 20.464
7 £ Z 2= n.d. nd. n.d.-1.647 0.445-0.799 1.558-72.127
EEEAF = nd. nd. nd. 1.706 10.206
FEMEF = nd. nd. nd. 4.112 4.835
EUAF AZAXA n.d. 0.060 5.595 6.134 26.774
AHF AZAXA n.d. nd. n.d.-1.883 2.201-7.531 16.209-20.020
o2 Eb R AZAXA n.d. 0.080 3.600 3.739 12.490
FERNEE AZAXA n.d. n.d. 6.015 6.524 66.938
ESE AEAA nd. 0.070 2.938 3.558 1.309
2 AZAXA 0.148 0.049 1.730 1.780 13.463
AAE AZAXA n.d. 0.399 12.060 7.675 38.822
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