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Abstracts

Food packages were widely used in our lives. The material specification of the hazard heavy metals such as lead, cadmium,

arsenic, chromium and copper was not established. So, we need to monitor the each content of five hazard heavy metals

in food packages.

The analysis of each heavy metal was performed using inductively coupled plasma (ICP) .

In this study, 87 samples

of chidren's favorite foods and packages were analyzed five heavy metals.

The average content (mg/kg) of heavy metals in 87 samples was as follows; snack and pakage for Pb 0.145, 0.168,
Cd 0.006, 0.018 As 0.006, 0.017 Cr 0.212, 0.342 and Cu 0.803, 8.855.
Levels of heavy metals in migration specification about packages were as follow, for Pb 8.077, Cd 1.1686, As N.D,

Cr 11.682 and Cu 121.545 ug/kg

For the safety in using the synthetic polymers, the results of this monitoring should be useful to establish the new

specification of the heavy metals.
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Table 1. Operating condition of ICP—OES

S| THEAIR & AXFE 534 dAt
S8 54 5%(Pb, Cd, As, Cr, Cu)°ll thgt B4
SeZelalEal7 ) (Induced coupled plasma spectrometry
Perkin—Elmer, Optima 7000DV, USA)E ©]&3}% 2
w2 At ARE-E ICP £4%272 Table 13} At}
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A= a5 FoHAICP
Multi—element Standard Solution XVI, 100 mg/L,
Merck, Germany)< 0.5N ZAFo.& 25 100, 1000 ug
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Instrument Perkin Elmer optima 7000DV
Power 1400W
Argon gas flow
Auxillary 0.2 L / Min
Nebulizer 0.55 L / Min
Plasma 17 L / Min
Pb 220,353
Cd 228,802
Wavelength As 193.696
Cr 267.716

Cu 327,393
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Fig. 1. Distribution according to manufacturing country in 87 samples,

Table 2. Analytical parameters of calibration curves of the heavy metals

Regression equation ?

.Analytical Heavy Concentration Slope Intercept ;

instrument metal Range(ug/L) (b) X10° (@)X 10° R%(n)
Pb 25~1000 0.185 1,647 0.9999(3)
Cd 25~1000 2.488 3.786 0.9999(3)

ICP-OES As 25~1000 0.040 0.034 0.9999(3)
Cr 25~1000 2.521 0.600 0.9999(3)
Cu 25~1000 2,461 3.866 0.9999(3)

a Linear unweighted regression analysis(y = bx + a, where x is concentration in ug/L)

b R? is the square of correlation coefficient and n is the number of points in each calibration curve; each point is the mean
of three experimental measurements,

Table 3. Distribution according to food type in 87 samples

Food type Sample
Candy 57
Biscuit 11
Processed Chocolate Product 6
Bread 6
Other Processed Cocoa Products 2
Milk Chocolate 2
Chocolate 2
Cereal Flakes 1
Total 87
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0.058, 0.020, 0.013, 0.388, 7.284 mg/kg® & Utet
won, Sk 0.014, 0.016, 0.071, 0.340, 13.886
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m Polypropylene (PP)

B Polyethylene (PE)

® Polyvinylchloride (PVC)
m Paper

| Polyethyleneterephthalat
e (PET}

Fig. 2. Distribution according to surface material in 87 samples,

Table 4. Levels of heavy metals in packages

Manufacturing Concentration of heavy metals (mg/kg)
country
(sample No.) Pb Cd As Cr Cu
South Korea(66) ND-0.573 ND-0.081 ND-0.153 0.022—4.529 0.080—46.246
(0.058)" (0.020) (0.013) (0.388) (7.284)
China(9) N.D-0,061 ND-0.062 ND-0.489 0.052—-1.094 0.186—27.745
(0.014) (0.016) (0.071) (0.340) (13.886)
Mexico(8) N.D-0.053 ND-0.014 ND-0.011 0.043-0.232 0.011-13.712
(0.017) (0.005) (0.003) (0.115) (3.518)

. 0.505-1.954 0.026-0.044 0.074-0.122 2.475-10.672
Malaysia(2) (1.230) (0.035) ND (0.098) (6.573)
Romania(2) 0.011-0.149 ND-0.004 ND-0,004 0.038—-0.478 0.041-8.035

(0.080) (0.002) (0.002) (0.258) (4.038)
Brazil(1) N.D 0.075 ND 0.046 129.658
Indonesia(1) 0.238 0.003 ND 0.113 0.202

%) : Average concentrations of heavy metals

"ND : Not Detected
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Table 5., Levels of heavy metals in packages about the food type
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Concentration of heavy metals (mg/kg)

Food type

Pb Cd As Cr Cu
Candy(57) N.D-0.573 ND-0.081 ND-0.489 0.024—3.749 0.011-36.426
y (0.054)* (0.018) (0.022) (0.313) (7.805)
Biscuit(11) N.D—-1.954 0,005 — 0,051 ND-0,040 0.067-0.727 1.194-46.246
(0.176) (0.030) (0.014) (0.316) (6.573)
Processed Chocolate N.D-0.054 ND-0.075 ND-0.061 0.022—0.248 0.080—129.658
Product(6) (0.012) (0.022) (0.010) (0.114) (25.621)
Bread(6) N.D—-0.224 N.D-0.060 N.D-0.002 0.031-0.271 0.105-7.922
(0.074) (0.012) (0.0003) (0.149) (1.919)
Other Processed 0.011-0.149 N.D-0.004 N.D-0.004 0.038-0.478 0.041-8.035
Cocoa Products(2) (0.080) (0.002) (0.002) (0.258) (4.038)
. 0.113-0.120 0.015-0.031 ND-0,006 0.124-0.681 0.185—-0.934
Milk Chocolate(2) (0.117) (0.023) (0.003) (0.40%) (0.559)
N.D—-0.034 0.004—-0.027 0.549—4.529 0.136—0.248
Chocolate(2) (0.017) N.D (0.015) (2.539) (0.199)
Cereal Flakes(1) N.D 0.008 N.D 0.394 6.012
%) : Average concentrations of heavy metals
PND : Not Detected
Table 6., Levels of heavy metals in children snack Vs package
Concentration of heavy metals (mg/kg)
Pb Cd As Cr Cu
children snack N.D—-1.919 N.D—-0.045 N.D—-0.062 0.026—-2.674 0.130-3.372
(0.145)% (0.006) (0.006) (0.212) (0.803)
ackage N.D—-1.954 N.D-0.081 N.D-0.489 0.022—-4.529 0,011-129.658
packag (0.168) (0.018) (0.017) (0.342) (8.855)
() : Average concentrations of heavy metals
PND : Not Detected
Table 7. Levels of heavy metals in migration specification about packages
migration Concentration of heavy metals (ug/kg)
Specification Pb ad As Cr Cu
ackage ND—-139.9 0.592—-3.640 ND 0.476—-105.514 N.D—-2869.00
packag (8.077)" (1.168) (11.682) (121.545)
() : Average concentrations of heavy metals
PND : Not Detected
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