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DETERMINATION OF METAL ELEMENTS IN SOYBEAN PRODUCTS BY MICROWAVE DIGES-
TION-MPT-AES

LI Li-hua,ZHANG Li-jing, ZHANG Jin-sheng, GAO Hui, LI Xiu-ping

(Institute of Petroleum & Chemical Technology, Liaoning University of Petroleum & Chemical Technology , Fushun
113001)

Abstract The method of determining metal elements in beans by microwave digestion-Microwave Plasma
Torch-atomic emission spectrometry ( MPT-AES) was studied. Through experimental data,the influence
of analytical line , microwave forward power, the flow rate of carrier gas and support gas, oxygen shield
pressure to emission strength of metal elements of Copper, Iron, Nickel, Cadmium were chosen and opti-
mized. The effects of acid concentration and coexistent ions on determination of metal ions were analyzed ,
and the experimental conditions were optimized. Under the optimum conditions, the detection limit ( sepa-
rately are 8.28,18.96,2.77 and 3.19 ng mL™"), RSD ( separately are 1.46% ,3.65% ,2.30% ,
1.62% ) and the recovery (98.97% ~101.29% ) of Copper,Iron,Nickel and Cadmium were obtained,
and the accuracy of method was identified by the standard addition recovery.
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Fig. 1 Effect of carrier gas flow rate on emission intensity
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Fig.2 Effect of support gas flow rate on emission intensity
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Fig.3 Effect of oxygen shield pressure on emission intensity
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Table 1  The factor and level
fac
KE B ‘ I factor
A FHEATE/ (min)B fHIRAE]/ (min) C £/ (MPa)
Level Procedure
Rise time Hold time Pressure




21 EINAEEE O IH A-MPT-AES 350 % &8 & ) Cu Fe Ni Cd 243

No. 1 10 10 0.17
! No.2 15 15 0.21
No. 1 5 5 0.21
2 No.2 10 10 0.24
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Table 2 The rhombic design and the determining result
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3001 2 2 11 2 1023 145525
4 1 2 2 2 2 1 1951 146
5 02 1 2 1 2 1 1250 1506.25
6 2 1 2 2 1 2 1193 1424204
7 02 2 1 1 2 2 12315 1449616
§ 2 2 1 2 1 1 12040 139%85.43
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K, 485.39 483.29 481.58 478.60 484.51 482.24
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H1% 2 i RAE AT 8 m R E £ CL,A
xB,BxC,A,A xC Fl B, &R EISHT, B AE
21

B4 ABC o A B, C AT REZEAF KL, L
RIS S5 PSR S . 25 R IR S ot R
FAMZEAKR, HOR PR iR B0 AB,C, . i
F A xC B 2V ARAR /N, 3X B 1 FH AR
AR AT IRERIIRCR L Q o HQIFEA Q,
FEHCQ 1Y H 1By 3 W H H ML 381483, 450F o
=5% ,#5F15% Fs0 =10.130 HILF, <10.13,F,
<10.13, F, >10.13,F, . <10. 13, F7 L A 5 sk
HA W,
#3 OB EST

Table 3  The analysis of variance for iron
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BxC 1.36 1 1.36 2.43
%72 Error 1.67 3 0.56
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Table 4 The optimum program for microwave digestion of samples
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Procedure Microwave power Rise time Pressure Temperature Hold time

nitric acid

No. 1 200 5 0.17 100 10 4

No.2 200 10 0.21 120 15
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Table 5 The determining result of metal elements in soybean products
_ _ - R i - 2Bt _ . ESL]
JLE PG T TEE TE R T : X4 JET .
Dried Vegetarian
Element Soybean Tofu Dried tofu Tofu peal Tofu vesicle Soybean milk Fu zhu
bean curd Chicken
Cu 13.46 1.05 4.92 9.73 2.53 4.15 1.64 10.24 5.43
Fe 119.26 105. 61 106. 13 67.13 85.44 104.92 4.72 131.26 72.46
Ni 39.75 39.59 38.59 41.19 41.66 42.33 0.56 40.69 40.89
Cd 14.11 - 0.59 - - - - 0.85 17.18
Note: “ — ”Didnt determine out
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