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Bioaccumulation of Four Kinds of Heavy Metals in Different Varieties of Pleurotus spp. and Safety Limits in

Culture Substrate
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Abstract: Pleurotus spp. is the most popular edible mushroom in China, but often accumulates large amounts of heavy metals from culturing
substrates. In this study, different concentrations of lead, mercury, arsenic and cadmium were added to two culturing substrates to examine
their bioaccumulation in three varieties of Pleurotus spp.. Accumulation of heavy metals in Pleurotus spp. decreased in order: Cd>As, Hg>Pbh.
Of three Pleurotus spp., P—8 was found to be the lowest accumulator of four heavy metals. In accordance to Pb, Hg and As Health Standards
for Edible Fungi( GB 7096—2003) and Cd Standard for Green Food(NY 749—2012), the safety limits for heavy metals were obtained when
the same Pleurotus spp. variety was grown in different substrates or different Pleurotus spp. varieties were grown in the same substrate. The
values of Pleurotus spp. P-25', P-5" and P-8 were respectively 99.56, 74.37 mg-kg” DW, and 58.56 mg-kg™ DW for Pb; 0.21, 0.13 mg-kg™ DW,
and 0.21 mg-kg™ DW for Cd; 0.08, 0.07 mg-kg™ DW, and 0.29 mg-kg™ DW for Hg; and 1.31, 2.72 mg-kg™ DW and 1.85 mg-kg™ DW for
As in cottonseed hull substrates. In corn cob, the limit of Pb was 83.64 mg-kg™ DW for P-8 and that of Cd was 0.08, 0.07 mg-kg™ DW, and
0.27 mg-kg™ DW for P-25’, P-5’ and P-8 strains.
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Table 1 Bioaccumulation of Pb by three Pleurotus strains grown in cottonseed hull substrates

BN E /mg kg

H T B i /mg kg FAR 4 Concentration of Pb in fruiting body/mg-ke™ &5 2% Bioaccumulation coefficient

Additional concentration Content of Pb in substrate

p-25' p-5’ P-8 p-25' p-5’ P-8
0 0.26+0.040 0.48+0.035 0.12+0.000 0.26+0.040 1.827a 0.462b 1.000¢

22 1.76+0.050 0.08+0.008 0.36+0.005 0.21+0.040 0.045 0.202 0.119
16.5 15.45+0.380 0.11+0.005 0.23+0.015 0.08+0.002 0.007 0.015 0.005
33 22.39+0.500 0.18+0.010 0.32+0.010 0.20+0.000 0.008 0.014 0.009
55 39.43+1.190 0.38+0.045 0.68+0.030 0.69+0.010 0.010 0.017 0.017

T [T 5 A R 7 B R 225 3% (P<0.05) . Tl
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Table 2 Bioaccumulation of Pb by three Pleurotus strains grown in corn cob substrates

TSNk B /mg kg e P A i /g ke FLAAR S Concentration of Pb in fruiting body/mg-ke™ & % 2 % Bioaccumulation coefficient

Additional concentration Content of Pb in substrate P-25' P-5' P-8 P-25' P-5' P-8
0 0.34+0.020 0.46+0.005 0.18+0.000 0.230+0.000 1.358a 0.537b 0.687b
22 3.20+0.110 0.66+0.030 0.28+0.000 0.10+0.010 0.206 0.088 0.031
16.5 16.22+0.440 0.45+0.010 0.66+0.060 0.33+0.010 0.028 0.041 0.020
33 44.90+4.725 0.89+0.030 1.28+0.010 0.78+0.025 0.020 0.029 0.017
55 55.20+0.030 0.265+0.015 0.83+0.055 1.06+0.005 0.005 0.015 0.019
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Table 3 Bioaccumulation of Cd by three Pleurotus strains grown in cottonseed hull substrates

TNV g kg™ H P G i mg kg TR H SR S Concentration of Cd in fruiting body/mg kg™ & £ Z# Bioaccumulation coefficient
Additional concentration Content of Cd in substrate P-25' P-5’' P-8 P-25' P-5’ P-8
0 0.04+0.005 0.09+0.001 0.13+0.000 0.12+0.005 2.455a 3.377b 3.247b
0.11 0.19+0.000 0.74+0.040 1.42+0.015 0.93+0.020 3.895a 7.500b 4.895¢
0.66 0.92+0.015 4.23+0.040 5.22+0.115 3.88+0.025 4.623a 5.699h 4.246a
1.32 2.02+0.035 5.06+0.345 8.16+0.035 6.52+0.080 2.514a 4.052b 3.236¢
5.5 6.94+0.125 11.64+0.280 12.46+0.195 8.44+0.005 1.678a 1.796b 1.216¢
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Table 4 Bioaccumulation of Cd by three Pleurotus strains grown in corn cob substrates

VIV /mg - kg R PR A /mg - kg TSk 4E A& Concentration of Cd in fruiting body/mg-kg™ & % 2%} Bioaccumulation coefficient
Additional concentration Content of Cd in substrate P-25' p-5’ P-8 P-25' P-5’ P-8
0 0.04+0.010 0.32+0.005 0.19+0.010 0.18+0.015 8.553a 5.000b 4.868h
0.11 0.17+ 0.010 1.84+0.010 1.15+0.010 0.97+0.020 10.824a 6.765h 5.706¢
0.66 0.76+ 0.040 2.52+0.010 6.08+0.115 1.59+0.030 3.309a 8.007b 2.092¢
1.32 1.48+ 0.025 2.99+0.055 5.70+0.130 6.55+0.010 2.031a 3.864b 4.441c
5.5 7.36+ 0.465 4.24+0.065 13.49+0.140 10.76+0.060 0.575a 1.832b 1.461c¢
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Table 5 Bioaccumulation of Hg by three Pleurotus strains grown in cottonseed hull substrates

TRV I /mg - kg™ ST R /g kg TR R Concentration of Hg in fruiting body/mg-kg™ & 4E 2% Bioaccumulation coefficient
Additional concentration Content of Hg in substrate P-25' P-5' P-8 P-25' P-5' P-8

0 0.04+0.001 0.05+0.005 0.20+0.031 0.17+0.012 1.389a 5.472b 4.722h
0.22 0.20+0.030 0.47+0.487 0.26+0.011 0.24+0.002 2.358a 1.274b 1.194¢
1.1 0.70+0.008 0.52+0.106 0.60+0.019 0.44+0.014 0.749ab 0.864a 0.634b
1.65 1.00+0.056 0.46+0.031 0.68+0.005 0.53+0.026 0.461a 0.681b 0.527¢
2.2 1.92+0.058 0.90+0.121 0.74+0.022 0.74+0.009 0.470a 0.388a 0.383a
2.75 2.14+0.105 1.01+£0.040 0.92+0.028 0.97+0.013 0.474a 0.430 ab 0.454h
33 2.43+0.084 1.04+0.009 1.05+0.026 1.29+0.064 0.430a 0.433a 0.531b
44 3.08+0.259 1.46+0.057 1.16+0.032 1.95+0.146 0.473a 0.375b 0.633c
5.5 3.78+0.040 1.48+0.097 1.23+0.009 1.81+0.073 0.392a 0.326b 0.478¢
6.6 4.30+0.095 1.79+0.079 1.99+0.076 2.09+0.034 0.416a 0.462b 0.485b

11 8.55+0.615 2.40+0.061 2.44+0.210 2.59+0.080 0.280a 0.286a 0.303a
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Table 6 Bioaccumulation of As by three Pleurotus strains grown in cottonseed hull substrates

I fmg - kg™ F S P R /mg kg

TR i Concentration of As in fruiting body/mg-kg™ & % 2% Bioaccumulation coefficient

Additional concentration Content of As in substrate

P-25’ P-5' P-8 P-25’ P-5' P-8
0 0.07+0.004 0.09+0.007 0.027+0.006 0.03+£0.008 1.362a 0.391b 0.435b
1.1 0.29+0.016 0.36x0.004 0.31+£0.021 0.28+0.014 1.252a 1.055b 0.972b
2.2 1.36+0.037 1.22+0.023 0.83+0.016 1.67+0.040 0.901a 0.611b 1.232¢
3.3 2.87+0.028 1.84+0.023 1.08+0.036 1.53+0.070 0.643a 0.378b 0.534c¢
4.4 4.69+0.027 2.09+0.038 1.25+0.050 1.89+0.078 0.445a 0.267b 0.403¢
5.5 5.13+£0.024 2.53+0.040 1.66+0.035 2.20+0.082 0.493a 0.323b 0.429¢
6.6 6.42+0.092 2.79+0.063 1.97+0.023 3.45+0.067 0.434a 0.307b 0.538¢
7.7 7.88+0.078 3.92+0.032 2.00+0.033 3.69+0.078 0.498a 0.254b 0.468¢
8.8 9.15+0.157 4.89+0.054 2.10+0.033 3.99+0.123 0.535a 0.230b 0.436¢
99 10.36+0.079 5.34+0.168 1.94+0.027 3.63+0.050 0.515a 0.187b 0.350c¢
11 11.62+0.038 6.40+0.232 2.14+0.046 4.16+0.116 0.551a 0.184b 0.358¢
F1 GB/T 5009. 15—20031", 73 =X 74 i v 11 e 2 15 0.323.0.142 F10.155, 5 4 R 50w
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Table 7 Regression equations for bioaccumulation of four heavy metals in three Pleurotus strains and safety limits

G R Sl i i [ 5 i S AE S AR E{E
Heavy metal culture substrate Pleurotus strains Regression equations and correlation coefficients Safety limits/mg-kg™

Pb k752 Cottonseed hull P-25’ ¥=0.000 23?-0.000 6x+0.077 2 R*=0.994 99.56
pP-5' ¥=0.000 4x°-0.006x+0.234 1 R’=0.831 74.37

P-8 ¥=0.000 9x°-0.022 9x+0.254 7 R’=0.993 58.56

F K Corn cob P-8 ¥=0.000 2x7+0.005 2x+0.165 9 R*=0.982 83.64

Cd HEHF5E Cottonseed hull p-25' y=-0.208 34’+3.063 7x+0.378 5 R*=0.975 0.21
pP-5' y=-0.470 2x7+5.000 8x+0.370 1 R’=0.992 0.13

P-8 y=—0.418 8x*+4.097 9x+0.148 3 R’=0.996 0.21

Kt Corn cob P-25’ y=0.709 7In(x)+2.798 1 R*=0.985 0.08

p-5' y=—0.413 8x*+4.787 4x+0.651 1 R*=0.947 0.07

P-8 y=-0.439 24*+4.734 1x-0.266 R?=0.962 0.27

Hg Hi¥75¢ Cottonseed hull pP-25’ y=-0.022x7+0.451 2x+0.162 R’=0.974 0.08
pP-5' y=0.712 9x%4?3 R’=0.931 0.07

P-8 y=-0.036 2+*+0.613 8x+0.026 2 R*=0.952 0.29

As Hi¥F5¢ Cottonseed hull p-25' y=0.812 6x"7%3 R*=0.986 1.31
pP-5' y=-0.021 8x*+0.427 3x R’=0.956 2.72

P-8 y=0.577 1x%% R’=0.943 1.85
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