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Determination of 12 Trace Elements in Solidago canadensis
and Solidago decurrens by ICP-MS

YANG Li-ye, WANG Bin, YU Chun-guang, QU You-le, TONG Guo-zhong
(School of Food and Pharmacy . Zhejiang Ocean University s Zhoushan 316004, China)

Abstract: A method for determination of the contents of 12 trace elements in Solidago cana-
densis and Solidago decurrens was developed by ICP-MS using microwave digestion. The
matrix effect and signal drift were compensated by using the internal standard elements(Ge
and Bi). The precision of measurement ranges from 2. 5% to 8. 9% in terms of relative
standard deviation. The recoveries and the limits of detection are in the range of 95. 2% —
107.1% and 0.002—0. 057 g » L' respectively. It indicated that the proposed method has
the advantages of simplicity speediness and sensitivity. The analytical results indicated that
there were comparatively rich elements in Solidago canadensis and Solidago decurrens,
such as Ca, Mg, Fe, Mn and P, especially the concentration of Ca, Mg and P. In addition,
a comparison of the contents of trace elements between Solidago canadensis and Solidago
decurrens indicated that Solidago canadensis was rich in the trace elements such as Ca, Cr,
Mn, Zn, Pb and Ni, and Solidago decurrens was rich in the trace elements such as Mg, P,
Fe, Cu and Se.

Key words: Solidago canadensis; Solidago decurrens; trace element; inductively coupled

plasma mass spectroscopy (ICP-MS)

:2009-06-18; :2009-12-30
(Y2080579) . (21135030107)
(1963~), ( ) . . . E-mail: liyey@126. com

(1977~), ( ) s s . E-mail: binwang4159@126. com



2 : ICP-MS 12 95

(Solidago canadensis L. ) - (ICP-MS)
(Solidago decurrens 1.) Ca,Mg.P,Fe,Mn,
(Compositae) (Solidago) . Ni,Cu.Zn.Se.Cr.Hg Pb 12
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30 , : Agilent ; Milli-Q50
s s . Millipore ;
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, 10%  HNO;, ,
0 HNO, .H, O, : Merke ;
(18.2 MQ * cm);
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, ICP-MS
(71 , 1.
1 ICP-MS
Table 1 Instrumental operating conditions and data acquisition parameters of ICP-MS
1CP MS
/W 1 350 /mm 1.0
/MHz 27.1 /mm 0.8
/(L +min~") 15 /mm 8.0
/(L +min~1) 1.0 /Pa 6.7X10"2
/(L * min~ 1) 1.2 /Pa 6.7X10""
/(r e+ min~ 1) 90 /u 0.8
/(mL « min~ 1) 1.5 /s 0.4
1.2 150 C 6 h,
2008 10 25 mL s
o 2
° 2.1 [-10]
1.3 7 ICP-MS :
70~80 C ) ,
4 h, 60 o 0.500 0 i
g
.10 mL HNO, °

2 mL Hg ()2 ) ’ o



96 31

) Ge DBi , 12 0. 002 ~
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:1)Ca.Mg.P.Mn, Fe 95.2%~107.1% .
100. 0, 500. 0, 1 000. 0, 2 500. 0, 5 000. O, o
10 000 pg « L™'32)Cr.Cu.Zn 2.4
5.0,15.0,25.0,35.0,45.0 pg = L7';3) , ICP-MS
Pb.Ni, Se. Hg 0.1, 12
0.5,1.0,2.5,5.0 pg » L', . 5,
s o s
s Ca,Mg,Fe,Mn P . Ca.Zn,
s 0.999 0~1.000 0O ) Fe Cu N s
2, » Mn
s
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Table 2 Regression equations and ;Fe .
correlation coefficients of calibration curves , ,
;Zl’l
Mg y=2.435X10%x—2. 081X 10° 1.000 0 70 , .
P ¥y=5.173X10%2+3.109 X 10° 0.999 6 . . ,
Ca y=4.324X10°x+1. 243X 10° 0.999 6 R .
Cr y=3.453X10°x—1. 082X 10° 1.000 0 Ca.Cr.Mn.Zn.Pb.Ni ,
Mn y=3.506X10%2x—7. 978X 10° 0.999 6 Mg.P.Fe.Cu.Se s
Fe y=2.229X10%z+1. 301X 10° 1.000 0 2.5
Cu y=1.565X10"x+1. 991X 10" 0.999 3
Zn y=5.367X10°x+6.458X10° 0.999 9 R
Hg y=2.513X10%x—1. 186X 10° 0.999 5 , .
Pb y=1.510X10*z+4. 238 X 10* 0.999 8 R s
Se y=1.277X10*2x—5. 252 X 10* 1.000 0 12
Ni y=2.610X103x+9.599 X103 1.000 O ’
s
2.3 . , . ’
: 6 ’
, 3
, , 3. °
3
Table 3 Determination limits of detection
Mg P Ca Cr Mn Fe Cu Zn Hg Pb Se Ni

/
’1 0.003 0.005 0. 004 0.016 0. 008 0.002 0.024 0.017 0.038 0. 057 0.021 0.032
(/;g g b
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4 (n=6)
Table 4 Results of recovery and RSD(n=6)

/(pg g b /(pg g /% RSD/ %
Mg 2.500 2.530 101. 2 4.3
P 5. 000 4.915 98. 3 5.1
Ca 5. 000 4. 885 97.7 2.7
Cr 2.500 2.395 95. 8 7.5
Mn 5. 000 4. 920 98. 4 8.3
Fe 5. 000 4. 760 95.2 2.7
Cu 2. 000 2.094 104.7 3.3
Zn 5. 000 4.955 99. 1 4.7
Hg 0. 050 0.052 4 104. 7 8.9
Pb 0. 050 0.536 107. 1 7.6
Se 0. 200 0.194 98.2 2.5
Ni 1. 000 1. 006 100. 6 3.1
5 12

Table 5 Contents of trace elements in samples by ICP-MS

/(pg g™ D /(pg g™ D

Mg 24 2Ge 3 975. 30 4107.08

P 31 2Ge 687.55 765. 21

Ca 43 2Ge 7 984.05 7 178.67

Cr 53 2Ge 17. 36 7.63

Mn 55 2Ge 155.42 121. 31

Fe 57 2Ge 137.58 169. 37

Cu 63 2Ge 9.43 21.46

Zn 66 2Ge 33. 51 15.77

Hg 202 209 By <C0. 00 <20. 00

Pb 208 209 Bi 2. 55 1.73

Se 82 2Ge 0.32 0.76

Ni 60 2Ge 3.72 2.38
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