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ABSTRACT: OBJECTIVE To establish an ICP-MS method to determine the inorganic elements including V, Cr, Mn, Fe, Co,
Ni, Cu, Zn, Pb, As, Se, Cd, Sn, Sb, Ti and Hg in Ganoderma lucidum spore powder, and to compare the effects of two different
wall-broken methods on the contents of above 16 elements. METHODS Microwave digestion coupled with ICP-MS were
carried out to experiment on simultaneous determination of 16 inorganic elements in spore powder. RESULTS The validated
method indicated that correlative coefficients(r) for all elements were >0.999 0, and the limits of detection ranged from
0.000 2-0.101 5 pg-L™". The average spiked recoveries were 80%—120% with the RSD<5%. Compared with the crude spore
powder, the contents of Cr, Fe, Ni, Co increased remarkably after treated with wall-broken methods (P<0.05 or P<0.01).
However, the multiples of supersonic stream samples were 1.75-48 times smaller than those of vibration mill ones.
CONCLUSION The established method is proved to be accurate, rapid and sensitive. Moreover, supersonic stream method
reduces heavy metal contamination during wall breaking, which can be further developed as a safe and reliable wall-broken

method for spore powder.
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Tab. 1 Calibration curves and LOD of the elements

TE W bR 2 MRS A pg L
A% Sc Y=0.029 5X+0.000 3 1.0000 0.001 2
Cr Sc Y=0.038 0.X+0.000 7 1.000 0 0.008 2
Mn Sc Y=0.026 3X+0.000 2 1.000 0 0.006 8
Fe Sc Y=0.037 0X+0.017 6 1.000 0 0.0213
Co Sc Y=0.068 5X+0.000 1 1.000 0 0.000 4
Ni Ge Y=0.025 1X+0.000 8 1.000 0 0.012 6
Cu Ge Y=0.063 4X+0.001 9 1.000 0 0.007 4
Zn Ge Y=0.012 3X+0.001 8 0.999 9 0.0577
As Ge Y=0.007 2X+0.000 1 0.999 9 0.016 1
Se Ge ¥=0.000 9X+0.000 1 1.000 0 0.1015
Cd Ge Y=0.062 9X+0.000 5 1.000 0 0.000 5
Sn In Y=0.003 6X+0.000 2 0.9999 0.002 8
Sb In Y=0.004 1X+0.007 1 0.9997 0.077 9
Hg Bi ¥Y=0.001 0X+0.000 1 0.999 7 0.002 2
Tl Bi Y=0.011 5X+0.000 6 0.999 9 0.000 2
Pb Bi Y=0.008 1X+0.000 2 1.000 0 0.004 4
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Tab. 2 The spiked recoveries of the elements
LR A g IMAE/ug WAHE /g SFIIRIER/% RSD/%

v 0.028 2 0.0500 0.0829 106.0 2.32
Cr 0.0330 0.050 0 0.083 4 100.5 4.77
Mn  0.6524 0.500 0 1.168 6 101.4 1.04
Fe 7.8756 5.000 0 12.67 2 98.4 0.55
Co 0.008 9 0.005 0 0.013 5 97.6 1.26
Ni 0.022 8 0.0500 0.080 9 111.2 1.62
Cu 35741 1.000 0 43285 94.6 0.41
Zn 3.3248 1.000 0 4.1657 96.3 1.02
As 0.0195 0.0100 0.030 4 103.4 3.10
Se 0.0122 0.0100 0.0179 80.9 1.01
Cd 0.065 0 0.050 0 0.106 1 923 241
Sn 0.0257 0.0500 0.090 4 119.4 2.01
Sb 0.0558 0.050 0 0.104 3 98.6 0.19
Hg 0.005 2 0.0100 0.0151 99.2 2.53
Tl 0.000 2 0.000 1 0.000 3 100.7 4.89
Pb 0.018 1 0.0100 0.029 8 106.1 1.76
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Tab. 3 The contents of 16 inorganic elements in Ganoderma
lucidum spore powder and samples with two treatments of
wall-broken methods(n=3)

Ff dh & B /mg-kg ™!

T YL  RSD/% ZD RSD/% QL RSD/%
\% 0.136 131 0.173 0.78 0.105 232
Cr 0.209 133 27.11% 1.07 0.573? 231

Mn 3142 047 7.072% 0.65 3.832 1.67
Fe 3791 079 14127 1.01  76.12% 1.88
Co 0.043 122 0.182% 0.98 0.104% 1.67
Ni 0.110  1.89 13.12% 1.67 0.273% 1.95
Cu 1721 0.65 19.34 213 1092 1.64
Zn  16.01 0.35 18.70 021 1353 1.83

As 0.094  1.64 0.943% 245 0.083 3.76

Se 0.059 331 0.771% 0.99 0.052 7.48
cd 0313 1.02 0.301 1.73 0.207 0.74
Sn 0.124 134 0.157 245 0.122 1.06
Sb 0269 0.9 0.568" 0.09 0.346 0.50
Hg  0.025 _ 1.62 0.029 1.05 0.019 1.43
Tl 0.001 5.4 0.001 2.64 0.001 6.92
Pb  0.087  0.40 0.087 033 0.096 0.54

E: 5 YL M, PP<0.05, 2P<0.01
Note: Compared with YL group, "P<0.05, 2P<0.01
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