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Analysis and Risk Assessment of Heavy Metals
in Kimchi
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Abstract

This study was conducted to measure the content of heavy metals (Pb, Cd, As, Cr, Cu, Zn) in Kimchi
obtained from various area in Seoul, Korea. Heavy metal content determined using inductively coupled
plasma-optical emission spectrometry (ICP-OES). The heavy metal content of Pb, Cd, As, Cr, Cu, and
Zn were determined to be 0.009 (0.000~0.073), 0.004 (0.000~0.023), 0.040 (0.000~0.177), 0.042
(0.000~0.679), 0.472 (0.058~1.283), and 2.685 (0.000~5.980), respectively. The weekly intake of each
heavy metal was compared with the provisional tolerable weekly intake (PTWI) established by FAO/WHO
Expert Committee for risk assessment. PTWI of Pb, Cd, As, Cr, Cu, and Zn were determined to be
0.223(0.000~1.754), 0.440(0.000~2.302), 1.606(0.000~7.087), 1.190(0.000~19.419), 0.081(0.010~0.220),
and 0.768(0.000~1.710)%PTWI, respectively. This study confirmed that all 87 domestic kimchi

distributed in Seoul was in the safe range of the six heavy metal contents.
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Table 1. The operation condition of ICP
(Perkinelmer, US/OPtima 8300)

Classification Condition

Pb:220.353

Cd:228.802

As:188.979

Wavelength(nm) 267716

Cu:327.393

Zn:206.200
Sample gas Flow(L/min) 1.5
Plasma gas flow(L/min) 12
Auxiliary gas flow(L/min) 0.2
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Table 2. LOD and LOQ of th heavy metals

Heavy LoD" LOQ 5

Metal (mg/kg)  (mg/kg)
Pb 0.016 0.048 0.9991
cd 0.001 0.004 0.9998
As 0.014 0.043 0.9993
Cr 0.001 0.003 0.9997
Cu 0.001 0.004 0.9996
Zn 0.004 0.013 0.9998

1) LOD(Limit of detection) = 3.368/s
2) LOQ(LImit of quantitation) = 108/3
0 = standard deviation of the blank

s = slope of the calibration curve
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Table 3. Contents of Pb, Cd, As, Cr, Cu, and Zn in

Kimchi
Mean=SD (unit: mg/kg)
Heavy Metals (minium~maximum)
- 0.009+0.0128
(0.000~0.073)
d 0.004+0.0044
(0.000~0.023)
A 0.040+0.0411
(0.000~0.177)
o 0.042+0.0781
(0.000~0.679)
c 0.472+0.1941
v (0.058~1.283)
2.685+1.1465
/n

(0.000~5.980)
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Table 4. Total weekly intakes of heavy metals in Kimchi
Total weekly intake”

Heavy (ug/kg.bw/week) %PTWI

Metal mean(range) mean(range)

Pb  0.056(0.000~0.438) 0.223(0.000~1.754)”
Cd  0.026(0.000~0.138)  0.440(0.000~2.302)*
As  0.241(0.000~1.063)  1.606(0.000~7.087)”
Cr  0.250(0.000~4.078) 1.190(0.000~19.419)"
Cu  2.836(0.348~7.706)  0.081(0.010~0.220)°
Zn  16.124(0.000~35.916) 0.768(0.000~1.710)°

1) Total weekly intake=content of heavy metal (ug/kg)
+0.0571(kg) +66.55(kg.bw) x 7(day)

2) Total weekly intake+PTWIx 100

3) Total weekly intake-+(PTMI+4)% 100

4) Total weekly intake=+(RfDX7)%100

5) Total weekly intake+(PMTDIx7)x 100

%PTWIE 0.223(0.000~1.754), 0.440(0.000~2.302),
1.606(0.000~7.087),  1.190(0.000~19.419),
0.081(0.010~0.220), 0.768(0.000~1.710)%%Att.
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Table 5. Hazard Quotients of heavy metals in Kimchi

Total daily intake”
(ug/kg.bw/day)
mean(range)

Pb  0.008(0.000~0.063) 0.002(0.000~0.018)?
Cd  0.004(0.000~0.020) 0.005(0.000~0.024)*
As  0.034(0.000~0.152) 0.016(0.000~0.071)?
Cr  0.036(0.000~0.582) 0.012(0.000~0.194)"
Cu  0.404(0.050~1.099) 0.001(0.000~0.002)"
Zn  2.299(0.000~5.122) 0.008(0.000~0.017)"

1) Total daily intake=content of heavy metal (ug/kg)~+
0.0571(kg)+66.55(kg.bw)

2) Total daily intake+(PTWI+7)

3) Total daily intake+(PTMI+30)

4) Total daily intake+RfD

5) Total daily intake+PMTDI

Hazard Quotient
(range)

Heavy
Metal
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