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ABSTRACT

To determine blood heavy metal concentrations by seafood consumption in Korean adults, blood cadmium, mercury,
and lead concentrations in a representative sample of 1,709 Koreans participated in the Fourth Korea National Health
and Nutrition Examination Survey (KHANES IV-2) in 2008 were analyzed by age and seafood consumption frequen-
cy. The mean blood cadmium, mercury, and lead concentrations were 1.14 £ 0.73 ug/L, 5.50 = 3.83 ug/L, and 2.56 +
1.22 ug/dL, respectively. The subjects aged > 50 years had significantly higher blood cadmium concentrations than the
subjects aged 20~39 years. Blood mercury concentrations of the 50’s were significantly higher than those of the 20’s
and 30’s (p < 0.05). Approximately, 43% of males and 22% of females had blood mercury concentrations > 5.8 ug/L
which is a blood mercury level equivalent to the current Reference Dose. Only 2 subjects had lead concentrations > 10
ug/dL, the standard lead level by the Centers for Disease Control and Prevention, USA. The subjects consuming pol-
lack, mackerel, anchovy, corvina, shellfish, and salted seafood at least once a week had significantly higher mercury
concentrations than the subjects consuming those seafoods less than once a month. However, there were no clear rela-
tionships between blood cadmium and lead concentrations and seafood consumption frequencies. (Korean J Nutr 2011;
44(6): 518 ~ 526)
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Table 1. General characteristics by age for the Korean adults aged > 20 years included in KNHANES [V, 2008"

Age (years)

Total
20-29 30-39 40—49 50—59 60—69 > 70
Men (n) 139 154 156 156 108 82 795
Women (n) 168 188 186 187 130 55 914
Nutrient intakes
Energy (kcal/d) 1927.7 £799.9° 1952.6 +894.5° 1938.7 +816.4° 1846.2+737.1° 1605.8+576.8° 1492.0 + 484.1° 1838.8 + 777.4
Protein (g/d) 70.3 +38.0° 68.7 +35.8° 71.3+37.9° 65.4+33.1°  5481+268" 49.12+225° 6539+348
Fat (g/d) 45.6+ 30.1° 43.0 +34.5% 38.7 £34.9° 30.9+269° 2403+183% 18.58+14.8° 35.62+30.4
Carbohydrate  291.3+119.4 308.5+129.1° 314.6+113.8" 318.6+120.5° 288.9+98.5° 2754+89.1° 303.3+116.4
(g/d)
Anthropometric measurements
Height (cm) 167.3+8.3° 165.0+8.2° 163.0 +8.4° 160.9 +8.4° 158.8+8.5° 158.7+8.6°  162.8+89
Weight (kg) 64.3+13.7° 63.8+12.4% 63.2+10.5® 63.0+9.49°  61.4+10.2° 59.3+934° 629+11.3
BMI (kg/m?)? 22.8+3.8° 23.2+3.4 23.6+2.9%® 242+272a  243+3.2° 23.5+3.31° 23.6+3.2
Biochemical measurements
Hemoglobin 141+1.5° 13.9+1.7% 13.9+1.5% 14.0+1.34% 13.7+1.3° 138+1.5"  139+1.5
(g/dL)
Hematocrit (%) 41.7+3.9° 41.0+4.3% 41.2+38%" 41.3+3.63"  40.6+3.6° 40.9+4.1%  412+39
Triglyceride 102.5+73.9°  130.8+119.9° 150.0+157.6° 147.7+121.38° 139.2+79.8° 148.0+88.0° 1355+116.4
(mg/dL)
Cholesterol 173.1+30.8°  184.5+33.5° 190.4+33.8"  197.8+38.72° 190.3+36.2° 192.5+38.3° 187.8+358
(mg/dL)
HDL-cholesterol ~ 55.8+13.0° 52.2+13.1° 51.6+12.4° 51.6+1207° 47.9+12.8° 482 +12.5 51.7+129
(mg/dL)

1) Values are means = SD. Means within a row not sharing the same superscript letters differ significantly (p < 0.05)
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Fig. 1. Percentages of subjects having blood cadmium concentra-
fions = 1.0 ug/L and mercury concentrations > 5.8 ng/L in KNHANES
IV, 2008.

Table 2. Blood heavy metal concentrations by age and gender in KNHANES 1V, 2008"

Age (years)
Heavy metal Gender
20-29 30-39 40-49 50-59 60—69 > 70 Total

(ug/L) Male 0.70+0.40°  0.96+0.59° 0.98+0.58" 1.19+0.66° 125+0.74° 1.28+0.71° 1.04+0.64°
Female 0.65+0.37° 1.04+0.72° 1.35+0.70° 1.51+0.91° 1.50+0.71° 1.51+0.86° 1.22+0.79°
Hg (ug/L) Male 507+276° 6.03+3.38° 7.65+542° 7.81+490° 6.02+3.73° 542+425°  6.46+4.33°
Female 4.10+2.37° 424+258 508+320%° 526+3.47° 478+3.66™ 396+3.10° 4.65+3.10°
Pb (ng/dL) Male 235+0.86" 291+1.19° 3.02+0.96* 3.45+202° 339+1.13° 327+1.15%° 3.04+1.35°
Female 1.80+0.84° 1.89+0.70° 2.10+0.83 255+0.94° 231+094° 254+1.06° 2.15+0.91°

1) Values are means + SD. Means within a row not sharing the same superscript letters differ significantly (p < 0.05)
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Fig. 2. Percentages of the subjects consuming fish and shellfish
at least once a week with blood mercury concentrations over
5.8 pg/L in KNHANES 1V, 2008.
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Table 3. Blood heavy metal concentrations by the frequency of the selected seafood in KNHANES 1V, 2008"

Heavy metal Variable Less than once a month  Two fo three times per month At least once a week

Cd (ug/L) Pollack 1.09 +0.69 (565) 1.15+0.75 (837) 1.18+0.72 (307)
Mackerel 1.12+0.68 (343) 1.14+0.77 (754) 1.14+0.70 (612)
Tuna 1.27+0.77 (779)° 1.04+0.73 (578)° 1.01+0.58 (352)°
Anchovy 1.15+0.73 (221) 1.08 +0.73 (430) 1.15+0.73 (1058)
Corvina 1.12+0.66 (573) 1.12+0.79 (704) 1.19+0.70 (432)
Squid 1.26 +0.78 (632)° 1.05+0.70 (699)° 1.09 +0.66 (378)°
Shellfish 1.11+0.71 (870) 1.14+0.71 (474) 1.20 +0.79 (365)
Salted seafood 1.15+0.72 (651) 1.11+0.71 (701) 1.17+0.76 (357)

Hg (ug/L) Pollack 4.97 +3.41 (565)° 5.54+3.82 (837)° 6.35+ 4.40 (307)°
Mackerel 4.92+3.85 (343)° 5.53+3.97 (754)° 5.78+3.61 (612)°
Tuna 5.65+3.94 (779) 5.43+3.76 (578) 5.26 +3.68 (352)
Anchovy 4.93+3.98 (221)° 5.32+3.41 (430)™ 5.69 +4.13 (1058)°
Corvina 5.05+3.64 (573)° 5.60 +3.90 (704)° 5.92+3.91 (432)°
Squid 5.32+3.71 (632) 5.53+3.87 (699) 5.72+3.95 (378)
Shellfish 5.06+3.76 (870)c 5.68 +3.78 (474)° 6.30+3.91 (365)°
Salted seafood 5.12+3.84 (651)° 5.56+3.82 (701)° 6.05+3.75 (357)°

Pb (ug/dL) Pollack 2.43+1.23 (565)° 2.60+1.22 (837)° 2.70+1.17 (307)°
Mackerel 2.56+1.14 (343) 2.63+1.27 (754) 2.48+1.19 (612)
Tuna 2.79 +1.25 (779)° 2.45+1.29 (578)° 2.26+0.91 (325)°
Anchovy 2.72+1.86 (221) 2.54+1.10 (430) 2.54+1.09 (1058)
Corvina 2.60+1.16 (573) 2.54+1.27 (704) 2.56+1.21 (432)
Squid 2.65+1.29 (632)° 2.53+1.22 (699)® 2.47 +1.07 (378)°
Shellfish 2.40 +1.04 (870)° 2.64+1.12 (474)° 2.85+1.61 (365)°
Salted seafood 2.57+1.16 (651) 2.57 +1.32 (701) 2.55+1.13 (357)

1) Values are means + SD (n) by seafood consumption. Means within a row not sharing the same superscript letters differ signifi-

cantly (p <0.05)
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