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Hazardous Heavy Metal Contents of Mushrooms from
Retail Markets in Seoul
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Abstract This study determined the hazardous heavy metal content of mushrooms from markets in Seoul, Korea. One
hundred and fifty mushroom samples were digested by the microwave method then the hazardous heavy metal (Pb, Cd,
As, Cr, Ni and Hg) content was determined by the inductively coupled plasma-mass spectrometry (ICP-MS) and mercury
analyzer. The average values of heavy metals in the samples were as follows: (mean [minimum-maximum], pg/kg); Pb
7.8 (1.9-30.0), Cd 45.3 (0.7-292.4), As 54.6 (24.2-229.3), Cr 42.6 (8.4-334.3), Ni 22.4 (up to 180.4), and Hg 8.9 (2.0-
25.0). The contents of hazardous heavy metal in mushrooms were lower than those reported previously and also lower
than the Provisional Tolerable Weekly Intake (PTWI) limit prescribed by the FAO/WHO. Thus, it could be suggested that
the hazardous heavy metals levels in the mushrooms of retail market were adequately safe for consumption.
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Table 1. LOD and LOQ of As, Cd, Cr, Ni, Pb, Hg analysis

Elements LOD (mg/kg)" LOQ (mg/kg)”
As 1.056x107 3.485x107
Cd 1.327x107 4.379x107°
Cr 1.905x107 6.287x107
Ni 8.456x107° 2.790x107
Pb 1.108x107 3.656x107°
Hg 0.4x10° 1.2x10°
YLOD=3.3x 9 /S

ILOQ=10x 0 /S
0 : the standard deviation of the response
S: the slope of the calibration curve
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Table 2. The operating condition of ICP-MS and Mercury
analyzer

Instrument Parameter Value
RF Power 1550 W
Carrier gas flow 0.8 L/min
Nebulizer Pump 0.1 rps
ICP-MS S/C Temp. 2°C
Makeup gas flow 0.25 L/min
He flow 4.7 mL/min
Drying temp 350°C
Drying time 4 min
Decomp. temp 800°C
Mercury D . .
ecomp. time 6 min
analyzer . .
Purse time 2 min
Amalgam. time 1 min
Record time 1 min
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Table 3. Concentration of hazardous heavy metals (Pb, Cd, As) in mushrooms

Concentration of heavy metal (ng/kg)"”

Sample No.
Pb Cd As
Pleurotus osteratus 30 44412 (2.5-7.6) 22.3+7.8 (10.2-38.8) 14.945.4 (2.9-25.2)
Pleurotus eryngii 30 6.5+2.7 (3.2-13.3) 47422 (3.0-12.2) 3.240.6 (2.4-5.1)
Lentinus edodes 30 16.8+4.7 (9.0-30.0) 194.4+67.7 (61.8-292.4) 100.7£51.7 (17.2-186.4)
Agaricus bisporus 30 8.4+2.7 (5.1-14.8) 3.240.7 (2.2-5.0) 141.1433.3 (91.8-229.3)
Flammulina velutipus 30 2.8+1.3(1.9-7.1) 1.9£1.0 (0.7-4.2) 12.94£7.3 (5.0-30.2)
Total mean 7.845.7 (1.9-30.0) 45.3481.0 (0.7-292.4) 54.6+62.3 (2.4-229.3)

YData were expressed as meantSD (minimum-maximum).

Table 4. Concentration of hazardous heavy metals (Cr, Ni, Hg) in mushrooms

Concentration of heavy metal (ug/kg)"”

Sample No. -
Cr Ni Hg
Pleurotus osteratus 30 32.4+18.6(12.7 -98.8) 17.8+13.3 (1.5-52.6) 4.4+1.5 (3.0-7.0)
Pleurotus eryngii 30 40.9+58.0 (11.3-334.3) 23.7+20.8 (3.3-114.0) 3.4+0.9 (2.0-5.0)
Lentinus edodes 30 59.2+42.2 (21.4-211.7) 21.147.5 (6.0-41.7) 13.8+1.8 (11.0-17.0)
Agaricus bisporus 30 61.9+59.9 (14.7-267.0) 32.3+43.6 (ND-180.4) 16.6+6.8 (8.0-25.0)
Flammulina velutipus 30 18.7+16.6 (8.4-97.1) 14.3+22.1 (ND-91.3) 6.5+0.8 (6.0-8.0)

Total mean

42.6+45.5 (8.4-334.3)

22.4+24.9 (ND-180.4) 8.9+6.2 (2.0-25.0)

YData were expressed as meantSD (minimum-maximum).
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Table 5. The recovery of hazardous heavy metals in mushrooms

Elements Spiked concentration” Recovery?’+RSD (%)”
Pb 0.1 93.1+0.7
Cd 0.1 91.6+0.9
As 0.1 100.1£1.9
Cr 0.1 89.9+2.1
Ni 0.1 83.1£1.5
Hg 40 103.4+0.8
”mg/L (Hg: pg/l)

YMean value obtained from three measurements
JRelative standard deviation, number of samples=3

Table 6. Comparison of weekly intakes of heavy metal from
surveyed mushrooms with PTWI established by FAO/WHO and
JECFA

Heavy metals Daily intake ] Weekly intake” PTWI?Y
(ng/person/day)” (ug/kg bw?/week) (ug/kg bw/week)
Pb 0.19471 0.00334 25
Cd 1.13248 0.01941 6.25
As 1.36388 0.02338 350
Cr 1.06582 0.01827 -
Ni 0.54570 0.00935 -
Hg 0.22320 0.00383 -

V¥ (Concentration of heavy metalxdaily intake of foods (12))
JDaily intakexweek intake of foods (12)/70 kg

“Body weight (70 kg)

PProvisional Tolerable Weekly Intake
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