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Determination of Trace Elements in Nuts by Inductively Coupled Plasma Mass Spectrometry
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Abstract: This paper describes a simple method for the determination of Li, Al, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se,
Rb, Sr, Mo, Ag, Cd, Sn, Sb, Ba, Hg, Tl and Pb in nuts using inductively coupled plasma-mass spectrometry (ICP-MS). An
octopole reaction system (ORS) and a shield torch system (STS) were used to eliminate the interferences from polyatomic
ions. The sensitivity of element analysis for those which are difficult to ionize was improved by the addition of 5% methanol.
Optimum instrumental working parameters were established. The accuracy and precision of the proposed method were
validated by the use of rice reference material (GBW 10045). The limits of detection for 24 elements were in the range of
0.002-0.290 pg/L. This method was sensitive, precise and applicable for quality evaluation and safety assessment of nuts.
Key words: inductively coupled plasma mass spectrometry (ICP-MS); nuts; octopole reaction system (ORS); trace
elements; methanol
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#£1 FNCHRORSEXMERE., NHITRARERE, KMEEHE. £33 BESTER
LR R B R Table3 Results of determination of real samples
Table1 ORS mode, internal standard elements, linear range, linear negl/g
correlation and detection limits for the trance elements & [rea i P jiyd T
Ffrs  ORSHIA Whrot®E ikiifl/uer) R KH(ne/L) Li  0.002£0.0001 0.005+0.0004 0.026+0.0032 0.014+0.0011 0.006%0.0005
Li no gas Sc 0.003~5.00  0.9996 0.003 Al 043120036 083+0.045 05140023 03810029  33.71+1.38
7Al H, Sc 0.10~500.00  0.9998 0.032 Ti 0.034+0002 002940003 00230001 002940002  0.044+0.003
“Ti He Sc 0.05~50.00  0.9999 0.015 Vo 0.001£0.0001 0.002£0.0001 0.00120.0002 0.001£0.0001 0.0010.0001
My He Sc 0.006~5.00  0.9995 0.002 Cr 0004200003 0.015+0.0001 0.005%0.0007 ND ND
“Cr He Sc 0.04~50.00  0.9998 0.013 Mn 5652178 1670+1.03 27824125 1038084  91.75+5.16
*Mn He Sc 0.60~3000.00  1.0000 0.207 Fe  4506+233  69.59+450  3941+127  37.07+141 71524359
*Fe H, Sc 1.00~500.00  0.9997 0.290 Co  17821£876  5386+2.08  3625+193  1605+1.18  5446+4.23
*Co H, Sc 0.05~50.00  0.9999 0.018 Ni 14520086 6572021 11320094 0690030  3.02+0.15
“Ni He Sc 0.08~50.00  0.9995 0.026 Cu 16791073 11594064 22055135 10362061  1549+043
“Cu He Sc 0.10~500.00  0.9996 0.034 Zn 25314122 5243%307 41724256 23701169 71144221
*Zn H, Sc 0.70~3000.00  0.9999 0.221 As  0.009£0.0005 ND 0.005£0.0004 0.013+0.0016 0.0080.0011
"As He Sc 0.05~500.00  0.9996 0.016 Se ND 0.072£0.005 ND 0.075+0.008 ND
"Se H, Sc 0.30~500.00  0.9995 0.115 Rb 45184265 20434264 16842091  1233+053 1208068
“Rb no gas Sc 0.02~500.00  1.0000 0.006 St 12142052 06510044 12934085 2594004 0.11£0.005
Sr no gas In 0.04~500.00  0.9998 0.012 Mo  0.08410.005 0.038+£0.002 0.041£0003 016220013 022240016
“Mo no gas In 0.10~500.00  0.9996 0.034 Ag  0.003£0.0004 ND 0.00320.0003 ND 0.003£0.0003
Ag no gas In 0.01~50.00  1.0000 0.003 Cd  0.014+0.0011 ND ND 0.004£0.0003  0.053%0.002
"ed no gas In 0.03~50.00  0.9999 0.011 Sn 0.013£0.0009 ND ND 0.007£0.0008  0.05240.006
S no gas In 0.05~50.00  0.9995 0.017 Sb ND ND ND ND ND
!Sb no gas In 0.06~50.00  0.9996 0.021 Ba  15.16%0.97 ND 2.0310.085 ND ND
“"Ba no gas In 0.02~50.00  1.0000 0.007 Hg  0.0030.0003 ND ND ND 0.004£0.0005
*"Hg no gas Bi 0.03~50.00  0.9998 0.011 T 0.013+0.0007 ND 0.003£0.0002 ND ND
] no gas Bi 0.01~50.00  0.9999 0.003 Pb  0.01040.00083 ND ND ND 0.0070.0001
pp, no gas Bi 0.06~500.00  0.9999 0.019
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Table2 Results of determination of standard materials
ug/g

nx  WEl || cE WEl R iE Wl i

Li 004820003 005020016 || N 029£0057 0312004 Ag  0.0083£0.001 0.007

AL 005910002 0057 Cu 2524018 24402 Cd 02140015 0194002
T 129£0071 13 In 1474096 144208 Sn 0.008£0.001 0.008

V003120004 003 As 01320034 0.11£0.02 Sh 0.011£0.002 0.010

Cr 0.13£0005 0.14 Se 005120017 0.05320.014 Ba 04810055  0.50%0.08
Mn 916£038  9.0£04 Rb 3854066  40£03 Hg 000310001 000310001
Fe 6524039 63408 St 01810041 0.16%0.03 T ND  0.0002£0.00007
Co  0.012£0003 001320002 {| Mo 092£0.05 089£0.06 Pb 007220013  0.070£0.023
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