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Abstract

This study was performed to assess the contamination levels of the heavy metals (Pb, Cd,
Cr, Cu, Fe, Zn and Mn) for common restaurant meals in Seoul area.

The samples were seolong-tang, galbi-tang, yeukge-jang, kalguksoo, doenjang-chige, bibim-
bab, bibim-nangmyon, bulgogi, chazang-myon, yanggobchang and zumuluk, which were sepe-

rated draind residues from fluids.

The heavy metal contents were determined by atomic absorption spectrophotometer.

The results obtained were as follows :

° The total amount of heavy metals per meals were 131.8ug lead, 18.4ug cadmium, 135.5ug
chromium, 804.9ug copper, 7430.6ug iron, 2807.4ug zinc, and 841.6pg manganese.
° Intake levels per daily through common restaurant meals were lower than the daily intake

limit established by FAO/WHO.
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Table 1. Contents of Heavy Metals in Residue of Different Meals in Seoul Area

No. of Amount of metal(unit : ppm)
Sample

Sample Pb Cd Cr Cu Fe Zn Mn
Seolong-tang 6 0.174 0.057 0.285 2.834 4.789 7.802 1.380
Galbi-tang 6 0.079 0.037 0.144 0.757 13.349 7.549 0.737
Yeukge-jang 6 0.359 0.048 0.069 1.019 15.299 6.539 0.853
Kalguksoo 6 0.058 0.035 0.319 1.199 14.790 1.306 0.175
Doenjang-chige 6 0.254 0.023 0.422 1457 8474 5.236 1.777
Bibim-bab 6 0.110 0.033 0.328 2312 5578 4.698 1.884
Bibim-nangmyon 6 0.311 0.040 0.396 1.881 15.285 2616 1.720
Chazang-myon 6 0.486 0.023 0.234 1.812 22.727 2.944 1.568
Bulgogi 6 0.442 0.056 0.355 2.949 16.232 19.092 0.716
Yanggob-chang 6 0.312 0.047 0.169 3.106 22.958 8.836 11.670
Zumuluk 6 0.330 0.037 0.462 2424 14.536 15.960 2.204
Total 66 0.265 0.039 0.289 1976 14.001 7.507 2.293

Table 2. Contents of Heavy Metals in Fluid of Different Meals in Seoul Area

No. of Amount of metal(unit : ppm)
Sample

Sample Pb Cd Cr Cu Fe Zn Mn
Seolong-tang 6 0479 0.033 0.060 0.501 8.223 1.072 0.861
Galbi-tang 6 0.211 0.031 0.394 0.797 31.793 3.699 1.841
Yeukge-jang 6 0411 0.034 0.078 0.990 34.939 1.511 2.376
Kalgukoo 6 0.268 0.033 0.079 1.162 15.449 4.679 1.349
Doenjang-chige 6 0.232 0.027 0.425 1.042 13.263 3.178 1.184

Total 30 0.320 0.032 0.207 0.898 20.733 2.828 1.522
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Table 3. Total Amount of Heavy Metals in Restaurant Meals in Seoul Area

Weight © Volume

Amount of metal(unit . uyg/meal)

Resi(9) Fluid(mé) Pb Cd Cr Cu Fe Zn Mn
Seolong-tang 4352+ 159.8* 2645+ 1086 2024 335 1399 13659 4,259.1 3,6789 828.3
Galbi-tang 464.0+ 1389 2894+ 1006 978 26.2 180.8 5819 15,3948 4,573.2 874.8
Yeukge-jang 5349+ 1875 1495+ 398 2534 308 48.6 693.1 13,406.8 3,723.6 8115
Kalguksoo 5766+ 852 988+ 321 599 235 191.7 806.1 10,0543 1,215.3 234.1
Doenjang-chige 5478+ 1614 1574+ 421 1756 16.8 298.1 962.1 6,729.7 3,3685 1,159.8
Bibim-bab 357.1+ 736 — 39.3 11.8 1171 8256 19919 1,677.7 672.8
Bibim-nangmyon 429.9+ 109.9 - 133.7 17.2 170.2 808.6 6,571.0 1,124.6 7394
Chazang-myon 4965+ 972 - 241.3 114 116.2 899.7 11,2840 1,461.7 778.5
Bulgogi 2268+ 615 - 100.2 12.7 80.5 6688 3,6814 4,330.1 162.4
Yanggob-chang 211.0+ 52.8 - 65.8 99 35.7 6554 4,844.1 18644 24624
Zumuluk 2422+ 347 — 799 9.0 1119 586.9 3,519.2 3,863.9 533.6
Total - 131.8 184 135.5 8049 74306 28074 841.6

* Mean+ SD
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Table 4. Estimation of Dietary Intake of Heavy Metals from Restaurant Meals in Seoul Area

Metals Intake level FAQ/WHO limits? SADDI?
pg/person/day ug/kgB.W./day" ug/person/day ug/kgB.W./day ug/person/day

Pb 3953+ 205 6.59 4284 7.13 -
Cd 553+ 24 0.92 574-71.1 0.96-1.19 -
Cr 4066+ 202 6.78 - - 50-200
Cu 24148+ 610 40.25 3,000-30,000% 50-500 2,000-3,000
Fe 22,291.7+ 1,2129 37153 48,000° 800 10,000
Zn 84223+ 364.0 140.37 18,000-60,000® 300-1,000 15,0009
Mn 2,248+ 1659 35.41 - -~ 2,500-5,000

1) Average body weight was assumed to be 60kg/person.
2) From report of joint FAO/WHO food standards programme’®
3) SADDI : Safe and Adequate Daily Dietary Inake.'

4) Maximum Acceptable Daily™

5) Recommended Dietary Allowances'
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