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Determination of heavy metal contents in meats
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This study was conducted to determine the content of heavy metals in meats available on the Korean
markets. Trace metals (Pb, As and Cd) were detected in 4 kinds, 172 samples by inductively coupled
plasma-mass spectrometry (ICP-MS). The values of heavy metals in meats were as follows; In beef, mean (mini-
mum~maximum) values of the heavy metals were Pb: 0.075 (0.020~0.190)mg/kg, As: 0.010 (0.001 ~
0.050)mg/kg and Cd: 0.43(0.07~2.11)ug/kg. In pork, mean (minimum~maximum) values of the heavy
metals were Pb: 0.065 (0.012~0.171)mg/kg, As: 0.004 (ND~0.021)mg/kg and Cd: 0.43(0.08 ~1.09)ug/kg.
In chiken, mean (minimum~ maximum) values of the heavy metals were Pb: 0.060(0.016~0.211)mg/kg,
As: 0.008 (ND~0.042)mg/kg and Cd: 0.42 (0.02~3.80)pug/kg. In duck, mean (minimum~ maximum)
values of the heavy metals were Pb: 0.070 (0.011~0.157)mg/kg, As: 0.005 (0.001~0.011)mg/kg and Cd:
0.87(0.15~3.75)ug/kg. This results will be used as a basic data for the future legislation on the regulation

and control of heavy metal in meats.
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Table 1. The conditions of ICP-MS

Parameter Value

RF power 1,350 Watts
Lens voltage 65V
Nebulizer gas flow (Ar) 0.94 L/min
Plasma gas flow (Ar) 18 L/min
Auxiliary gas flow (Ar) 1.5 L/min
Dwelling time 100 ms
Scanning mode Peak Hopping
Number of replicates 3
Detector Dual

Analytical elements As (75), Cd (111), Pb (208)

tem O 2 1,000W powero]l ] 155 59t 170°C7HA] A
SA7 & 258 59 LEE SRRt Hajata Wy
o F Bo|HL) oS 2452 £ £ 50m7t =
£ 3)43te] ICP-MSZ2 24319y 7] B4z
£ Table 13} gt

AL o, Bl 7l=F & #59 10mgkgS
5% A4tel 34t 01, 1, 5, 10ughkgE A F,
ICP-MS® &74sto] ARAES A% 23 |, v,
Ft=g BF 09999 o]4ke] Aol AuBAE B
t}. International Conference on Harmonization of
Technical Requirements for Registration of Pharmaceun-
ticals for Human Use (ICH) Q2B Methology guideline
(ICH, 1996)°] =2} AHZE3H4(limit of detection, LOD)
2} AZFSHA|(limit of quantitation, LOQ)E 3%t 23}
d, Hla 2 7EERS AESdAE 0.063, 0.047 Y
0.002pg/kgol i, AFeA = 0.191, 0.144 E 0.006
uglkgolglch. olgjd Azt= A 00N 4 5
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(Table 2).
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1.2~5.2%0°]¢lth. o] EAY validationo] B3+ Co-
dex FFUSI7H 1~ 10pgkgel A B4-&] 60~120%,
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Table 2. Limit of detection (LOD) and limit of quantification

(LOQ) of heavy metals
Analyte LOD (ug/ke) LOQ (ug/kg)
As 0.047 0.144
Cd 0.002 0.006
Pb 0.063 0.191

LOD=3.3(0/S), LOQ=10(0/S)
o: standard deviation of the response
S: slope of the calibration curve
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Table 3. Recovery of the heavy metals (Standards addition method)

Samples Analyte

Recovery rate (%, mean + SD, n=3)

Coefficient of variation (%)

2(nglg) 4 (ngfg) 10(nglg) Mean 2(nglg)  4(ng/g) 10{(ng/g) Mean
As 8831338 86.0£0.6 84.8+0.2 864+19 43 0.8 0.3 1.8
Beef Cd 93.1+14 90.3+1.6 88.4+0.3 90.6 0.7 1.5 1.8 04 1.2
Pb 1171417 118.0£0.9 113.8+2.5 116.3+0.8 1.4 0.7 2.2 1.4
As 90.7+£18 85.1+01 85.6+13 87.1+09 20 0.1 15 12
Pork Cd 91.5+2.1 87.5+1.0 85.8+0.1 88.3+1.0 2.3 1.1 0.2 1.2
Pb 1123+5.2 109.6 +2.3 108.6+1.4 110.2+2.0 4.6 2.1 1.3 2.? )
As 943+5.1 87.8+29 86.4+1.8 89.5+1.7 54 33 2.0 3.6
Chicken Cd 97.5+3.3 90.7+1.1 88.6+0.7 923+14 34 1.3 0.7 1.8
Pb 115.8+4.1 113.3+104 1134+£3.2 1142+40 35 9.2 28 lllll 52 ....
As 947+2.0 892419 87.3+1.0 90.4 0.5 2.1 2.1 1.2 1.8
Duck Cd 957+14 904+ 1.7 88.2+1.0 91.4+04 1.4 1.9 1.1 1.5
Pb 1184+3.8 1189+1.7 1163+2.1 1179+1.1 32 1.4 1.8 2.1
Table 4. Contents of As, Cd and Pb in meats
Meats No. As (mg/kg) Cd (ug/kg) Pb (mg/kg)
Beef 60 0.001-0.050 (0.010) 0.070-2.110 (0.430) 0.020-0.190 (0.075)
Pork 47 ND-0.021 (0.004) 0.080-1.090 (0.430) 0.012-0.171 (0.065)
Chicken 44 ND-0.042 (0.008) 0.020-3.800 (0.420) 0.016-0.211 (0.060)
Duck 21 0.001-0.011 (0.005) 0.150-3.750 (0.870) 0.011-0.157 (0.070)
Total 172 ND-0.050 (0.007) 0.020-3.800 (0.480) 0.011-0.211 (0.068)
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