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Abstract: In the paper,the contents of Ca, Mg, Cu,Zn in black soybean were determined by atomic absorption spectrometry
with wet and microwave assisted digestion, respectively. The results showed that,the Ca, Mg,Zn, Cu contents in the sample
were 220. 85,1834.03,27.09 and 8.77 pg-g~ ' ,respectively, with microwave assisted digestion;when digested by wet method
were 221.08,1914.58,17.88 and 11.08 pg-g ™", respectively. The black soybean contained rich inorganic trace elements of
Ca,Mg. The concentration of Ca,Zn,Cu have little difference in the black soybeans sample with two pretreatment methods , but
Mg elements varied greatly. The recovery of Ca,Cu and Zn using microwave digestion were 83.76% ,92.86% ,96. 54% , re-
spectively ; the wet digestion were 89. 65% ,87. 50% ,88. 63% ,respectively. The precision of the four elements were 0.2% -

1.4% . The recovery of Mg was not satisfactory using the two methods,it may be due to matrix interference. So the results of de-

termination by the microwave pretreatment were more accurate than wet method.
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Table 1 Conditions of microwave digestion
P PARI=naLa| PR 8] I £ YRS
Step Heating time/min Holding time/min Temperature/°C Pressure/bar Power/% Py =1845W
1 3 4 150 5 25
2 3 15 170 11 35
3 3 15 200 11 40
4 1 10 100 1 10
5 1 10 100 1 10
1.2.3 kWM REARI0.2391 g MMEMET 1.3 TRMEFZE
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Table 2 Standard solution series of tested elements

JtZ Element

JE AR Mass concentration/mg -1~ !

Mg 0.000 1.000 2.000 3.000 4.000 5.000
Zn 0.000 1.000 2.000 3.000 4.000 5.000
Cu 0.000 1.000 3.000 5.000 7.000 9.000
Ca 0.000 2.000 4.000 6.000 8.000 10. 000
®3 EFRELETESH
Table 3 Operation parameters of atomic absorption spectrometry
JLE M P SR ek LR 23 JCEM LA
Element Wavelength/nm Current/mA Slit/nm Acetylene flow rate/L-min = Air flow rate/L+min ~! Gain value/%
Mg 285.2 2.0 0.2 2.00 13.50 31
Zn 213.9 10.0 1.0 2.00 13.50 39
Cu 324.8 10.0 0.5 2.00 13.50 39
Ca 422.7 3.0 0.5 2.00 13.50 34
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Table 4 Linear regression equation and the Ca Mg In Cu
correlation coefficient of tested elements Pretreatment
v T A i 220.85a 1834.03a  27.09a  8.77a
1’%%?:? Lineaﬁgrzginﬁjiation fff;iﬁ Az =k 3 221.08a 1914.58b  17.88a 11.08a
coclficient BB RN 7 B 22 5
g C = s 0./; SO 059599 0.9996 Values in a column followed by different lowercase letter are signifi-
cantly different.
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Table 6 The recoveries and precision of sample

JLHE A3 W SEH PrRuE A = W5 i Wl R
Element Pretreatment Measured value/wg-mL ™"  Standard solution addition/pg-mL ™"  Total measured value/pg-mL~"' Recovery/% RSD%
Zn TR I fie 0.1143 0.35 0.4522 96. 54 0.7
P T fi 0.0855 0.16 0.2273 88.63 0.6
Ca T ot 0.9320 1.70 2.3560 83.76 0.9
VLA it 0.5790 1.70 2.1030 89.65 0.7
Cu TRl i i 0.0370 0.28 0.2970 92.86 1.4
T T % 0.0530 0.28 0.2980 87.50 1.4
Mg T T fie 3.5196 4.00 4.9032 34.59 0.2
I T i 9.1555 4.00 4.1548 - 0.2
o S AERFRR AR 1 S 000 me - L7 485K
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