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Microwave anti-solution-direct coupling plasma snogoscope method of
26 elements in peanuts and soybeans

WANG Song’, MENG Jing
(Mentougou District Center for Disease Control and Prevention, Beijing 102300, China)

ABSTRACT: Objective Collect peanuts and soybeans in Beijing through various channels, determine the content of 26
metal elements among them. Methods The sample is pre-processed by using a microwave to eliminate the sample, the
content of 26 metal elements was determined by inductive coupling plasma body constituent. Results The detection limit
and linear range of 26 elements can meet the detection requirements, the correlation coefficients are above 0.9980 or more,
relative standard deviation (RSD) in the range of 1.1% to 6.8%, the average recovery rate is within the range of 88.8% to
108.7%. In general the content of K, Ca, and Fe in soybeans far exceeds peanuts, Al in ordinary soybeans is significantly
higher than organic soybeans, the Fe of red peanut peanuts is higher than white peanut peanuts. Pb, Cd, Cr with national
standards of food safety have not exceeded the standard. Conclusion Through this method, it can be effectively used for the
measurement of 26 metal elements in peanuts and soybeans.
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Table 1 Multi element standard solution series quality concentration
. N Bt FR 5 T v
R L S1 S2 S3 S4 S5 S6 S7
Ca, Mg, K. Na, Fe mg/L 0 0.50 1.00 5.00 10.0 30.0 50.0
Zn, Al Mn, Li, B, Cu. Sr. Ba, Sn., Rb ng/mL 0 5.00 10.0 50.0 100.0 300.0 500.0
Pb. Cd. Cr. Co. Ni. As, Se. Mo. Sb. V ng/mL 0 0.50 1.00 5.00 10.0 50.0 100.0
Hg ng/mL 0 0.10 0.50 1.00 1.50 3.00 —
2
Table 2 Elements and their selected internal standard elements
TR XJ I N BRI JLH X AR IC 2R JLH X R IG R
7L1 4SSC SJMn ASSC SSSr IO}Rh\ IISIn
IIB ASSC 56]:6\ 57Fe ASSC 95M0 lmRh\ IISIn
23Na 4SSC 59C0 45SC lllCd lU}Rh‘ IISIn
24Mg 4SSC 60N1 ASSC 118 IZOSn m}Rh\ IISIn
27A1 4ESC ()3Cu IUSRh\ llSln lZle lZ}Sb lUth\ 1151n
39K 4SSC 66Zn 103Rh\ IISIn 137]3a lo}Rh\ IISIn
43Ca\ 44Ca A?SC 75AS IOSRh\ 11511,1 202Hg 209Bi
SIV 4JSC 77Se\ SZSe IOSRh\ ]]51 ZOSPb 209Bi
Sy g SRb IOSRh\ nspy . -
132 HSuariasE )
B R BRI PR AT, 20 HOR AR 1K) 0.85 mm LA
T R4 20 HVAL), AL RBRIUREITHI, AL 21 26

FAREE 1.7 mm DI YT 12 L), T sr S 20
BRBI T, T 2~8°C UKAR R AE4

SRR 0.4~0.6 g CRSHIZE 0.0001 g) T3 DUIR 245 Y i,
JIA 6 mL figfR, ¥iHAER, mAN R, B, A
BEEMACN, EATIE L. TEM S R)G , FHElKOK TE i G B8
RE 25 mL, IBAIEH, RN 2 MRFIZS B TP L2 3,
133 FiEAAE T &M
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Table 3 CEM microwave digestion program
S T OTHN  WE DR
] RRIEW) % (min) (°C) (min)
1 1600 100 5 120 2
2 1600 100 5 160 10
3 1600 100 5 190 25

4 NexION350D
Table 4 Operating conditions for NexION350D inductively
coupled plasma mass spectrometer

EREH S5
LEPIES 1500 W
EH TR E 15.00 L/min
A 0.80 L/min
A 0.40 L/min
R 3
FAkar | FE FihE ks / OB
SREEHE / IR A
AT -251/s
% A 2°C

B 20 1725 FITHALIER, SRR R I 25 1, AHOC R B
YTE 0.9980 LA 12t ly, MEHI 5 (e b o i 22 A9 10 f5 115
JrigsE e, 26 FOTRM e ERN (mgke): #50.004, fif
0.004. 4% 0.003. %% 0.01. %802, % 0.03. 4 0.01. #10.02.
1 0.004 ., fifi 0.005 ., 4% 0.005 ., £ 0.01. £} 0.005 ., £ 0.02, ##l 0.05
B0, 05, 8105, 8505, 860.5, 8604, £80.01, 47 0.005,
5 0.002, #n0.01, 7K 0.003,

2.2
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Table 5 The average content of 26 elements in soybeans and peanuts

SR _ A %ﬁ(mg/kg) 164 (mg/kg)

) - FHLE S LS sl FIEGERD AR AN 220 FHE QL)
#a(Cd) 0.010 0.023 0.020(<0.003~0.074) 0.152 0.088 0.115(0.041~0.342)
#4(Pb) 0.119 0.037 0.055(<0.004~0.198) 0.066 0.093 0.082(<0.004~0.196)
K (Hg) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
fii(As) 0.012 0.031 0.027(<0.004~0.662) 0.023 0.035 0.030(0.010~0.067)
#(Cr) 0.171 0.168 0.169(<0.01~0.584) 0.342 0.371 0.359(<0.01~0.639)
R (AD 4.34 13.8 11.7(1.03~9.72) 5.01 7.45 6.41(<0.2~9.52)

% (Mn) 32.6 324 32.4(20.0~35.0) 34.6 29.3 31.6(14.5~35.0)
i (Cu) 10.9 12.0 11.8(5.38~18.1) 7.48 7.83 7.68(2.89~12.4)
#1(Ba) 7.57 5.30 5.81(0.351~9.98) 5.40 4.05 4.62(0.138~9.77)
BLV) 0.011 0.018 0.016(<0.004~0.056) <0.004 0.014 0.008(<0.004~0.061)
fifi(Se) 0.054 0.026 0.032(0.012~0.144) 0.047 0.040 0.043(0.008~0.104)
#(Sb) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
FR(Ni) 1.10 0.746 0.826(0.053~2.32) 0.971 1.10 1.05(0.108~3.00)
2 (Sn) 0.015 0.006 0.008(<0.005~0.124) 0.0071 0.0224 0.016(<0.005~0.127)
HR(Li) 0.090 0.062 0.068(<0.02~0.157) 0.063 0.096 0.081(<0.02~0.274)
MB) 33.9 35.1 34.8(26.0~39.5) 31.6 32.6 32.2(9.45~39.0)
£ (Zn) 242 25.8 25.4(17.1~49.2) 20.6 24.3 22.7(12.4~29.6)

B (K) 24219 24748 24629(19507~26574) 7450 7668 7575(5889~7933)
£5(Ca) 2340 2295 2305(1094~2483) 838 791 811(459~991)

#(Mg) 2774 2789 2786(1340~2975) 2832 2838 2835(1436~2988)
#:(Fe) 113 117 116(52.6~138) 19.0 329 27.0(5.53~80.6)
£8(Sr) 10.5 8.53 8.97(1.48~9.52) 6.12 5.82 5.95(1.37~7.68)
#H(Mo) 0.218 0.317 0.295(0.023~1.90) 1.15 1.01 1.07(0.063~1.98)
4(Co) 0.218 0.168 0.179(0.075~0.344) 0.070 0.188 0.138(0.019~0.484)
£(Na) 8.91 4.53 5.52(<0.5~39.4) 13.4 28.1 21.9(3.74~98.6)
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