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Abstract: This study has been conducted to provide a management plan for recycled products (plastic wastes)
by identifying hazardous substances present in it and conducting exposure assessment. The concentration of
7 heavy metals (Cd, Cr, Cu, Fe, Hg, Pb, Zn) was analyzed. Exposure scenario was assumed by the consumption
of kimchi made in a recycled plastic bucket. According to the analysis, all of the analyzed samples were within
the food code standard level except one sample (137.03 mg/kg, sum of Cd, Cr®, Pb and Hg). In leaching
test, all of heavy metals were within the leaching standard (Standards specifications of utensil and container-
Packing). In an oral exposure test, Fe, Pb and Zn were detected in cabbages and were below PMTDI (Provisional
Maximum Tolerable Daily Intake). As one of the recycled plastic buckets exceeded the standard level, we

conclude not to recommend the recycled plastic buckets for cooking purpose.
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Table 1. Heavy metal analysis wavelength

Substance  Parameter Instrument
Cd 226.502 nm
Cr 267.716 nm ICP-OES

Cu 324.754 nm
Fe 259.940 nm
Pb 220.353 nm
Zn 213.856 nm

(Inductively Coupled Plasma -
Optical Emission Spectrometer,
Horiba Jobin Yvon, Ultima II)

Automated Mercury Analyzer
(AULA254-ASD)
UV/VIS Spectrophotometer
(Secoman-UViko XL)

Hg 253.7 nm

Cr%* 540 nm
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‘ Recycled plastic buckets ‘

‘ Oral exposure test ‘

(A) Soaking process

Fill a recycled plastic bucket with salty water and
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Table 2. Heavy metal contents in recycled plastic buckets

soak cabbages. Substance Average contents (mg/kg)
. cd 4.537 (1.397~3.453)
(B) Mixing process Cr 35.32 (11.49~73.82)
Mix soaked cabbages with ingredients in recycled Cu 326.772 (13.552~932.732)
plastic buckets. Fe 33,892.48 (18,447.47~78,682.34)
. Hg 0.0202 (0.0044~0.0992)
Comprehensive exposure asseessment Pb 38.01 (5.70~132.21)
Zn 242,00 (117.95~473.74)

Fig. 1. Oral exposure scenario.
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Fig. 2. Concentration of heavy metals in recycled plastic
buckets.
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Fig. 3. Concentration of Cd, Cr®", Hg, Pb in recycled plastic
buckets.
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Fig. 4. Heavy metal concentration present in leachate of
Recycled plastic buckets.
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Fig. 5. Heavy metal concentration present in cabbage soaked
for 10 hours in recycled plastic buckets.
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Fig. 6. Internal dose of heavy metals from the consumption
of Kim-chi prepared using recycled plastic buckets.
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