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Microwave digestion-inductively coupled plasma-atomic emissions
spectrometric determination of eight elements in canned food
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ABSTRACT: Objective To develop the simultaneous determination method of arsenic, mercury, lead, cad-

mium, stannum, coppet, iron, and zinc in canned food with microwave digestion-ICP-OES (inductive coupling

plasma atomic emission spectrographic method). Methods
HNO; and H,0, in sealed container. Results

Samples were digested by microware heating in

By use of the synchronized background correction, spectral inter-

ference and matrix effect were eliminated, with spiked recoveries 92.9%~108.8%, and relative standard deviation

(RSD, n=11) 2.5%. Conclusion The proposed method was more reliable and efficient than the commonly used

single-element analytical techniques by the advantages of less digestion reagent usage, simpler operation and

faster detection.
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Table 3 Spectrum line for measured elements
As Hg Pb Cd Fe Cu Zn Sn

189.042{478}  184.950{482} 220.353{453}  228.802{447}

259.940{130}  324.754{104} 213.856{457} 283.999{119}
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Table 4 The results in different pH environment
(mg/L)
(%) As Hg Pb cd Fe Cu Zn Sn

1 0.4968 0.4978 0.4979 0.4981 0.4996 0.4989 0.4997 0.4989

2 0.4975 0.4997 0.4984 0.4998 0.4989 0.5001 0.4976 0.5011

3 0.4982 0.4986 0.4972 0.5001 0.4986 0.5003 0.4973 0.5009

4 0.4979 0.4983 0.4993 0.4987 0.4994 0.4988 0.4996 0.4996

5 0.4998 0.4988 0.5009 0.5006 0.5007 0.5007 0.4981 0.4981
0.999936, 2.6 FIiEEIKER

0.0126 mg/L  0.0036 mg/L 0.0157 mg/L
0.0326 mg/L  0.0092 mg/L 0.0154 mg/L 0.0167
mg/L  0.0271 mg/L ’
102.0%~107.0%, 97.5%~105.0%, 101.0%~
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Table 5 Linear range and detection limit of the method

(mg/L) (mg/L)
As 0.05~1.00 0.999947 0.0126
Hg 0.05~1.00 0.999979 0.0036
Pb 0.05~1.00 0.999972 0.0157
Sn 1.00~50.0 0.999962 0.0326
Cd 0.05~0.50 0.999983 0.0092
Fe 0.05~3.00 0.999969 0.0154
Cu 0.05~1.00 0.999936 0.0167
Zn 0.05~3.00 0.999951 0.0271
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Table 6 Precision test of the method (n=11)

(mg/kg) RSD(%)
As 0.124 £ 0.002 2.0
Hg 0.0214 £ 0.0005 2.4
Pb 0.213 +0.005 2.4
Sn 30.44 +0.31 1.1
cd 0.161 + 0.004 2.3
Fe 1.958 +0.019 1.0
Cu 1.216 £0.011 0.94
Zn 0.683 + 0.005 0.74

103.0%,

101.1%~105.8%,

95.2%~98.3%,

7

Table 7 The addition recovery result

107.2%~107.4%,

92.9%~97.4%,
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106.5%~108.8 %,

(mg/L) (mg mg/L) (mg mg/L) %
As 0.132 0.10 0.239 107.0
0.20 0.336 102.0
Hg 0.018 0.02 0.039 105.0
0.04 0.057 97.5
Pb 0.183 0.10 0.284 101.0
0.20 0.389 103.0
Sn 10.63 5.00 15.92 105.8
10.00 20.74 101.1
Cd 0.0961 0.10 0.189 92.9
0.20 0.291 97.4
Fe 1.341 1.00 2.293 95.2
2.00 3.307 98.3
Cu 0.922 1.00 1.996 107.4
2.00 3.065 107.2
Zn 0.848 0.50 1.392 108.8
1.00 1.913 106.5
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Table 8 Comparison of analytical results by the method with GB standards.

As Hg Pb Cd Fe Cu Zn Sn
1 (mg/kg) 0.12 0.02 0.21 0.16 1.96 1.22 0.68 30.4
(mg/kg) 0.12 0.02 0.22 0.18 1.83 1.18 0.68 31.2
) (mg/kg ) 0.15 0.02 0.32 0.13 3.62 1.2 0.74 413
*(mg/kg) 0.14 0.02 0.31 0.13 3.59 1.2 0.76 432
3 & it [9] GB/T 5009.17-2003 [s]
[10] , , -AAS
> [J1. - , 1999, 35: 309-311
[11] M]. : ,
8 , 2004: 3.
, , , [12] , . -
B B B B [J] ’
2011, 31: 35-39
b b
: (Tt FMRER)
S 2 3Lk
AN
[1] GB 11671-2003 [S] fEE&RE N
[2] GB 5009.12-2010 [S] BeE, | ’ ’
[3] GB/T 5009.15-2003 [S] i
[4] GB/T 5009.90-2003 [S]
[5] GB/T 5009.13-2003 [S] E-mail: dengquandao@126.com
[6] GB/T 5009.14-2003 [S]
[7] GB/T 5009.16-2003 [S]

(8]

GB/T 5009.11-2003



	微波消解-电感耦合等离子体发射光谱法同时测定凉粉罐头中8种元素含量 
	邓全道1*，黎志诚2
	Microwave digestion-inductively coupled plasma-atomic emissions spectrometric determination of eight elements in canned food
	DENG Quan-Dao1*, LI Zhi-Cheng2
	1  实验部分
	1.1  仪器
	1.2  试剂
	1.3 仪器工作条件
	1.4  样品处理
	1.5  混合标准系列的配制

	2  结果与讨论
	2.1  分析谱线的选择
	2.2  酸度的影响
	2.3  微波消解
	2.4  标准工作曲线和检出限
	Table 3  Spectrum line for measured elements
	2.5  方法精密度
	2.6  方法回收率
	Table 7  The addition recovery result
	2.7  方法准确度




	3  结  论




